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Projects 





Metal Detector 

In part 2 Gavin Cheeseman looks at a 
praGtical design for a meta? deréctor 
and provides mechanical constructional 
detalis for a working mode]. 


Water Alarm & Metronome 
John Mosely assembfes two diverse 
Mini Kits fram Velleman. 


Drive System 

For Keele Observatory 

24in. Reflector Telescope 
Keith Ganvyell details improvements to 
the Keele Observatory telescape that can 
he adapted for indmidual requirements. 


Universal Infra-Red 

Printer Adaptor 

Richard Grodzik constructs a universal 
printer adaptor. 


Features 





Editorial 
Editor Pau 


Technical Author gohn Masa; 
Editorial Assistant tynda Harcy 


Year 2000 Compliance 
Paul Williamson asks if business is 
just paying lip service to ihe problem? 


Uri Geller Extended Reality 
Uri recounts how some people may 
have heard ‘voices’ from the grave? 


PC Security 

In part 2 Mike Bedford discusses hov 
you can prevent the theft of your 
valuable PC. 


Modern Day Treasure Hunting 
Gordon Bailey describes how 
‘rewarding’ metal detecting can be! 


Remote Control Fixes for 
Troubled Spacecraft 

Stephen Waddington recounts how US 
scientst’s yegained contact with a remote 
Spacecraft travelling through Geep space 
thanks to a series of remote fixes. 
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The Science of Scepticism 
Graham Marett iakes up our challenge 
over PK. with sketches inspired by 
Anna + ay 


Signalling By Means 

of Visible Light 

In part 3, George Pickworth fooks at 
vanations and electromechanical types. 


The World of 3-D- 

En this Jasi part, Mike Bedford exptains 
the. techniques behind autostereoscopic 
eleciranic displays 


Tawards A Theory 

of Everything 

In this second part Douglas Clarkson 
continues his exploration of the 
universe, particle physics, and life! 


Brother Has The Magic P-Touch 
Sarah Graham checks out this range of 
labelling machines. 


Research News 

This.month Or. Chris Lavers Icaks at 
new forms of rocket propulsion for 
Space expforation 
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What's On & 
Diary Datas 
Comment 
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é have received many letters and emails 
from readers questioning the inclusion of the 
Psycho-Kinetic Trainer and Movement 
Detector Project by. David Aldous, and the Uri Geller 
column. Graham Marett has been one of the leading 
critics of their inclusion and we-have. published 
several of his !etters in Air Your Views. Graham took 
up our challenge to write an alternative view and what 
has emerged Is The Science of Scepticism, which we 
publish this month. 

In a similar vein, Douglas Clarkson conciudes his 
article Towards A Theory of Everything i inwhich he 
deives inte the universe, particle physics, and life! In 
his summary, he concludes that “the autcome of 
scientific research into matter has resulted in the 
expansion of the mind of the scientist, so that science 
has become more open, less predictable and 
consequently full of surprises.” 

Perhaps one of the greatest surprises of the next 
millennium may be antimatter space prooulsion, for 
according to NASA scientists in five-years time a 
millionth of a gram of antimatter could be enough to 
power a rocket into space. Chris Lavers divulges more 
about this and other forms of propulsion in his 
regulator feature Research News. 
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Almanac says 
Over a64 Miilion 
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According to the Caumpurer 
Industry Almanac, thére were 
aver 364 million PCsin-use 
worldwide a1 yearend 1995 - up 
from‘222 million in 1995 and 98 


‘million in 1990. The UK had 18.5 ; 


million PCs-in-use or about 


35.4% of the total ar yearend 


1998. The top 15 counties 
shown in the following table 


‘account Jor neary 79% of the 


worldwide PCs-in-use at thar 
time. These aucobers inctucle ali 
PCs in businesses and homes. 
Computer Industry Almanac 
projects that there-will be over 
500 million PCs-in-use 
worldwide at yearend 2000. The 
installed base of PC-like devices. 
will grow to over 990 million by 
year-end 2005. The U.S. will 
grow to 222 million PC-like 


> devices in 2005 or 22% of the 
world’s total. 


For further detail, check: 


> <Www.c-i-a. con. 


Contact: Computer Industry 
Almanac , ‘lel: +1 860 377 6816. 


Country 


No of PCs 
[(miflions} 


US 129.0 
Japan 32.80 
Germany PLD 
UK 18,25 
France 15.355 
Canada 1L75 
Tay 

China 

Australia 

South Korea 

Spain 

Russa 

Brazit 

Nethedands 

Pexsco 


Source: Computer Industry 
Almanae Ine, 








Become a Film 
Producer With 
MGI Application 


iGl Software has launched MGI 
VideoWave Il, a major upgrade to 
its-leading PC video-editing 
program. MGI VideoWave Il is the 
first software designed for home 
and business use to offer support 
for both traditional ‘analogue’ 
equipment and new digital video 
technology (DV), and provides 
everything the user needs to 
become a desktop movie-making 
expert. The supsested price ts 
£79.99 including VAT. 

MGI VideoWave || tums a nonnal 


muittmedia PC into a complete video production 
Studio at an extremely affordable price, and 
enables users to work with their existing video 
camera as well as the new DV hardware available 
on the market. Due to increasing user demand, it 


¢ 
’ 


1M is bf 2 comprehensive, 
cost-effective assessment io 
check the Year 7000 readiness 
status of business deskrop 
hardware and software. 

This new initiative is a cesult of 
an IRM survey which questioned 
2 cross section of UK small 
businesses and four! that the 
ercatest barrier to Year 2000 
readiness was the lack of available 
skills rather than a shorige of 
burdget or tine constraints. 


3Cam and Microsoft have : 
formed an alliance to jointly 
develop products that walt 
connect personal computers 
within hames and enable 








3 video quality. 





The majority of survey 


: respondents commented that 

? contracts for freelance personnel 
: specialising in Year 2000 are tao 
: expensive for che average UK 

: small businesses: 


The IBM PC health check 


> offers an extensive service 

: delivered by Year 2000 specialists 
: for all business desktop hardware : 
: und software whether siandalone 
i PC's, servers or emire netwarks. 


Businesses are provided with a 


consumers to Save money by 


: sharing modems, printers, 
| Scanners and other penpheral 


devices. The in-home netvrorks 


: is also the first product in its price range to offer 
: suppor for MPEG-2, which provides broadcast 


For further details, check: <wew.mgisoft.com>. 
Contact: MGI, tel: (0171) 365 0034. 


iM Year 2000 PG Check 


? report lisiing 2 business's PC 

: make, model, serial number, 

: Year 2000 readiness status, 

= software packages, location: 

: precise details of licensing 
reconciliation, and follow up 

: recammendaticns to help 

: businesses upprace or replace 
= hardware and software. 


For further details, check: 


= <waw. ibm. com/year2000>. 


Contict: IBM, 


: Tel: (0990) 426426, 


3Com And Microsoft Develop Network Products 


: multiple-player computer games. 


For further details, 


: check: <wew.3com. com. 


Contact: 3Com, 


: would also make it easier to play Tel: (0148) 927 8200. 








Two:is Better 
Than'One 


Researchers at IBM say tvo gates 
are better dian one for contraliing 
the flaw of elections irons 2 
lransistors. The. double-gate 
transistor solves the problem of 
electron leakage when the voltage 
io a transistor is shut off. Double 
pate technology is expected 10 
function downto charine! lengis of 
2Gta25nm. 

The double pate system has 
additiona! benefits - it is inherently 
higher performing, thus boosting 
processor soeed, and alsois 
capable of modulating the threshold: 
voltage of the transistor, thus 
reducing power requirements. 

For further detatis, check: 

“we. iba.com. 
Cemtact IBM, Tel: (0890) 426426 " 





‘CD:-Rewritable 





Fits'In The Palm 


Heviett-Packard (HP} has 
announced the first rewtitahle 
drive speciiicatly for portable 
computing: the HP CD-Wiiter Plus’ 
NM820e, a new portable SCSI Cp- 
RW drive which welghs fess than 
half a kito and fits in the palm of 
your hand. HP atso announced 
three more new drives.: | 

For further details, check: 
net. hp. coa/storaga.cdwriter>. 

Cantact: Hewlett-Packard, 
Tel: (0990) 474747. 


Sony and Madge 


Offer iNext 
Generation Video 


Sony and Madge have joined forces 
to provide complete solutions for 
video Communicaiion via local and: 
vide area Retidrks to the Europears 
market Tne arrangement brings 
together to market teaders, offering. 
Sony's video communication 
Systems, ipgether with Madge video 
neworn connecthity Sotutians, tpi 
proace a range of LAN/WAN vicO 
communication business | 
For furher details, check: 
<we. Badge. cos/ynetresaurce>. 
Contact fladge, 
Te: (01753) 661000. 





Nortel Converges 





on Voice and Data | | 


Norte! Networks fs working with 
Hewlett-Packard, Microsoft and 
Intel on a new product that 
combines data and voice © 
functions over the Internet. © 
The Nortel collaboration targets ™ 
a market that increasingly 
val dominate the future of 
cammunications according to 
the company. 
For further details, 
check: <a. nortel .cos. 
Contact: Nortel, 
Tel: (01628} 432 060. 








Hayes Ships New 
Optima Card 


Hayes has launched a'new four-in- 
Gre combination PC Cari that ges 
modem, GSM, ISON and Ethemet 
LAM capability. The OPTINIA V.20 
package includes the Hayes OPTIMA 
Global PO Card modem supporting 
the fl} 90 standard, enabler 
software,-an easy-to-use installation 
Bide and Prongicos commurscabons 
Software. The OPTIMA card gaes 
Snadlogve data at up ta 56Khps; fax 

Bt 44.4iops: 2 x. 64ibps ISDN; 

GSM data at 9600bps; and 
1OBaseT Ethemet LAN connectMty. 

For further cetails, 

check: ove. hayes. cos>. 

. Contact Hayes, 

. Tet: (01276} 704400. 





Microsoft to Split | 





Microsoft is reorganising its 
operations inte four major 
groups, focused on the needs of 
distinct customer groups rather 
than particular preduct fines and 
engineering efforts. The customer 
groups are: corporate chief © 
Information officers, knowledge 
werkers, software programmers, 
and consumers. A report by 
Zona Researenh speculates that 
the move may be prampted by a 
desire to preempt any US + 
government-ordered break-up. 
Far further details, check: 
ew microsoft.com. — 
Contact: Microsoft, © 
Tel: (0345) 002000. 


. Psion Dacom 


Hails Cardbus 





‘Psion Dacom has ‘announced a 
Rew addition to its Geld Cart 
NetGtobal range usin#-ihe CardiBus 
PC Cant interface. Gold Card 
 NetGtobal 56K +. 104 00Mp 
CardBus offers simuttaneous 
modem and Fast Eihemet 
operation. in keeping with Psion 
 'Dacom’s policy an upgradeahility, 
ihe new card has been develapad 
far GSM and ISON functions via a 
‘Separete upgrade Kit. 
For further details, 
‘check: aem.pstondacos. com. 
Contect Psion Dacom, 
Ter (01908) 261686. 


Microphones 


Detect Sounds 
2 on Mars 


Microphone technology from a LK 
_ based company is enabling 
Scientists to detect nolses on 
Mars a5 part of NASA's Mars 
Surveyor mission. Sounds 
captured using Emkay’s 
Innovate tow notse microphones 
‘are being relayed to earth via a 
Ssateiiite and analysed by NASA 
engineers and can also be 
aownloaded fram the Web. 
For further detalls, check; 
<sorg.sst. berkeley. edu/aarsaic>. 
_ Contact: Emkay, 
Tal: (02444) 2354372. 





-World’s Smallest 
Web Server Fits 
in a Shirt Pocket 


Matel is set to launch 2 series of Intel powered toys 
ready for next Christmas. The Intel Play X8 Microscope. 
and Intel Piay Me2Cam, will be available from Mattel 
in Autumn. The products have been joinily designed 
and developed by a team of engineers and toy 
designers from the ivo companies. 

With the Intel Play X83 Microscope, children can 





magnify and display microscopic objects on their PC 


screens and then play vain the images in creative 
Vays. he microscope uses digital video imaging 
technology to let kids view, enlarge and save 
images of bugs, plants and other everyday objects. 

‘the Intel Pay Me2Cam creates a vhole nev system 
of play where children see themselves on the 
comouter screen and use their own bodies to navigate 
in a virtua! world. The Me2Cam ‘system comes with a 
digital ideo camera and CD-ROM software 





Meanvhite Purple Moan, the. US star-up that 
attempted to pioneer computer games aimed at 
firs, has closed its doors. The company cited 
ovenshelming competition fram major toymakers 
ike Mattel and Hasbro, which vere able to tie their 
computer game offerings to popular toys such as 
Barbie and My Litde Pony. 

For further details, check: <wwa.intel.com. 

Contact: Intel, Tel: (O1793) 403006. 


Linux Gets 2 GUI 


Red Hat, one of the leacting 
suppliers of the free operating 
system known as Lint has 
announced the develonment of 
a new user-friendly graphical 
user interface (GUI), Called 
Gnome, the interface was 
developed hy a software effort 
led by the Mexican programmer 
Miquel de Icuva of the 
Gniversiciad National Autonoma 
tle Mexico, and is distributed with 
a ward processor, spreadsheet, 
datahase, présentatiion manager, 
Web browser, and email, 

for further dezails, 
check: “Ww. redhat. com. 

Comnracr: Red Hart, 
Te}: +1 919 547 0012. 


HP Selecis ISI for Capshare 910 Information Appliance 


Hevdett-Packard (HP) is using [SI's 
pSOSystem real-time operating 
system (RTOS) in the HP CapShare 
910 information appliance. 
Desipned for mebite 
computing, the HP CapShare 
910 information appliance gives 
users the freedom to capture, 
store and share documents waih 
Virtually anyone from anywhere. 


Using the 12.5 ounce apptiance 


vith a free-form svwiping= motion, 
users Can capture up to 50 
letter-size black and white pages. 


3 The HP CapShare 910 information : 


appliance’s page processing re- 


creates documents in as ifttie as : 


six seconds and shows a 
thumbnail of ithe image on the 
built-in liquid crystal display. 
Once capiured, the document 
can be sent directly to 4 printer 
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: of smart wireless handheld 

: device via an infrared port, or to 
: @ PC wa Senal cable for e-mailing 
: Of faxing, 


For jurther details, 
check: <waw. isi. com>. 
Contact: IS, 
> Tel; (01452) 687300. 





Intel Break 
GigahertZ 
Barrier 


Intel has broken the 1GHz 
speed barrier for a general- 
purpose microprocessor. This 
was the first time the sigaheriz. 
{ane billion cycles per second) 
frequency has been achieved 
on @ standard microprocessor. 
The technology demonstration, 
using a 0.25¢m Pentium I 
processor, was shown fo an 
audience of over 1,500 industry 
soitware and hardware 
developers attending the Intel 
Developer Forum in Palm 
Springs in March. 

The. demonstration cansisted 
of a sysiem running a CPU 
speed meter that registered 
sseater ihan 1Ghz ciock speed, 
while simultaneously running a 
Micrasaft PowerPoint 
application, The audience 
watched as the CPU meter 





moved steadily to and then 
beyond the 1GHz mark. 

Only six years ago, the intel 
Pentium microprocessor was 
running at less than 1OOMHz 
using O.8um process 
technology. That said the 
technology demonstration used 
special cooling techniques. 

Intel expects to introduce 
processors this year using its 
new 0.18um process 
technology, delivering higher 
frequencies then current Intel 
processors. The company 
expects production of 
commercial microprocessors 
operating at 1GHz ffequency in 
the year 2000, 

For further details, 
check: <wyw. intel .com. 

Contact: Intel, 

Tel: (01793) 403006. 


Canadian Flying Saucers 


Head to UK 


A remote controled ilying saucer : 
Machines in the UK via the Web. 

The bad news is that the.kits aren't 
cheap. The Dragonfiyer for sample 


has been spotted in the UK, The 
unique fourbladed fring 
machine called the Dragonflyer 
is controlled hy 2 fourchannel 
transmitter and inchides three 
on-board eyros for stabilisation. 
The good new’ is that Canadian 
company Dragronfly innovations 





has started selling innovative fying 


will set vou back anound £425, 
For further demils, 

check: “wwe. retoys. com>. 
Contacte: Draconfiy 


> Innovations, Tel: +1306955.9907. 


WAP Interoperability 
Testing Ensures 


: as they are formalised. 


be compatible with the 

: Unwired Planet UP Link 

| Server, and handsets 

; containing the UPBrowser 

3 sotnware will be comparible 

> with Ericsson’s WAP gatrewni 


 <nobileinternet.ericsson.com. 













Compatibility 

Eri¢esson and Unwired Planet have 
initialed interoperability tésting berween 
their WAP based prodiucts in order to 
meaketbem compatible. According toa 
spokesperson for Ericsson this is an 
IMportant step toward implementing 
the WAP interoperabiliry and 
conformance requirements 


Encsson's handsets will, 


For further details. check: 


Contact: Ericsson, 
Tel: +46 76 560 013-4, 


EMG Moves Into Storage Networks 


: Data storage suppfier EMC is moving into Enterprise Storage 

; Networks. These switched high-spaed nétworks-of storage devices 
: promise to make data more easily available from any system within 
:. an organisation by pooling its data among the networks rather than 
: umbilicafly iying them specificatly to a single user. 


For iurther details, check: <www.emc:com. 
Contact: EMC, Tel: (01942) 275514. 
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Year 2000 
GOMPLIANGE 
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Paul Williamson asks if business is just paying lip 
service to the probleni? 


ver the fast year or so, nO one can 
fail to have come-across an article in 
the press concerning: the Millennium 
Bug. An entire industry seems to have built 
up around solving the problem, Offers of 
seminars and talks abound, often hosted by 
some.unlikeiy groups such as accountants 
anc public relations consultants. 

J was recendy caniacted by a jocal firm 
inviting me toa seminar on the subject of 
‘The Bug.’ Apparently, 2s part of the 
package I would be given a floppy disk that 
would, they assure me, solve all my 
problems. Out of curiosity Lattended z 





couple of seminars and was treated 10 
several hours of attractive and colourful 
prescniation slides where the speaker 
talked of ‘time lines,” ‘project space’ and 
‘secondary infection.” Visually it was very 
impressive but, at the end af the day, not 
worth a hill of beans, with not onc bit of 
prictical or useful advice forthcoming. 
Wheno asked about the risks of PLCs in 
industrial applications, one speaker replied 
that most ‘Public Limited Companies® 
already had a Year 2000 project well under 
way! Faced with such ignorance and 
misinfonmation is it uny wonder thar so 
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te+paeced} 


many small to medium sized businesses. 
have still done nothing about the very real 
prablem of tear 2000 compliance? 

Maybe oné group af people who should 
beaiking on this subject are chose involved 
in computers and electronies. They. more 
than the PR meén and accountants 
(apologies to my accountant in the unlikely 
event he is reading this) are likely to have 
the necessary backpround and training to 
understand the real problems. 

A major difficulty is that many businesses 
believe they have avidressed ube problem. 
Many think that chey simply have to obtain a 
flonpy disk that checks to see. if the BIOS of 
2 computer is able to rali over to 2000 
unaided and, if it is not, install a software 
patch. This is simply paying lip service ta 
the problem, an< deluding whoever has 
paid for such a disk that chery will nor be 
affected after 1999. 

Lknow of one particular company that parted! 
with good maney for someone to visi: their 
premises ar spend the day installing TSRs on 
the. PCs. The sofware wis not lookes! at, nor 
was the operating system (they were using 
Windows 3.1), nor the telecommunications, nor 
any embedded systems. 


Smaller Businesses 
Lagging Behind 
As one would expect, the lareer orpanis3tions 
have had Year 2000 compliance projects 
aperatine for some time. indeed mast af 
them are now at a stage of full compliance. It 
is the smail to medium sized husinesses that 
are lageinge behinct So what kind of problems 
can these businesses actually expect to face 
afier the roll over? Basically they break down. 
into four mam areas: 

i. Computer Hardware 

2. Networks 

3. Embedded Systems 

4. Application Software 


Individual PCs 


Individual personal computers are the 
easiest systems to identify test and rectify. 
Ajl ihat is required are the right software 
tools and procedures, and a litle know-how 
Having said chat there are sriil a few pitfalls 
ro be aware of. For example, use a write- 
protected disk when testing or updating 
either a BIOS or installing a TSR. Failure ro 
do so iniroduces the possibility of infecting 
the utility disk with a virus at one site-and 
then passing it on to other PCs. | have heared 
ofa number of instances where this has 
actually happened. 

In some cases, where a new BIOS is being 
installed, the PC will write a copy of the original 
BIOS back to the floppy disk. uhus requiring 
the disk 10 be write-cnabled_ In such cases it is 
importane to be cermin ual no virus was 
copied back te the elisk during the process. 

Another simple but important point is to 
clearly label a PC that has been tested ancl 
paiched, There is nothing worse than 
undertaking this task onlyto hear thar, a 
few weeks later, another party came [0 
install or modily some senings and 
unwittinely ovenvrote the necessary start-up 
files by mistake, There are-a few orher 
poential problems when checking PCs but 
mostly it’s straightforward. 








Photo 3 ‘Software needs tobe thoroughly checked. 


Don’t Forget 
The Networks 


Networks are justds vulnerable to Year 2000 
problems a5 individual PCs. Nox onfy do file 
servers and individidal clients have to be 
tested, but so does everything else that 
hangs off the network, such as fax and print 
Servers, mail garewavs exc. 

One problem is hata nenvork may well 
span Jocations and it only rakes one mail 
server that was nussed ov: from the audicto 
throw a spanner in the works. As email geis 
sent through that insignificant !ooking and 
usuniy dusoy box, it becomes date stampedl 
incorreciiv.and risks going astray. There wre 
various utilities availalsle thatwill let you 
took across the network and see what's 
there, bui it’s a marier of knowing what to 
use and when to use it. 

Routers, hubs and switchers are, for the 
HIGS1 Part, transparent io dates bur software 
routers should be checked. As for the 
network Operting system itself make sure 
it's compliant by checking with the 
developer. The term Year 2000 Compliant: 

with Minor issues is no. pixxt enough. 
There are pacches and upgrades available 
for most ncowork applications so make sure 
that your organisation has use correct.one. 


Embedded Systems 


Embedded systems are 2 vital area in any 
Millennium Compliance project and one 
Which must noi be overlooked. The press is 
full ci horror stories about alarm systems 
going off, fax machines refusing to work and 
video recorders packing up. 

The reality is somewhat different. OF all 
the fax- machines we have audited only a 
couple of alder models will display the 
Incorrect date i.e. O0,00/00. ln those cases 
they yvill work perfectly wel apart from the 
absence of a correct date on the header, 

The same applies to the vast mafority of 
alarm systems and heatiny controls ere: We 
have only audited viceo systems usec! in 
commercil and indusiivl apptications, hut 
it there is a problem it usually only requires 
the date to be resect and the situation is 
resolved. The exception to this are some 
makes of older secucity video surveillance 
equipment which use time lapse recordeérs, 
In a few instances 2 firmware upgrade is 
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Photo 4. Critical equipment ‘such ‘as ‘this Industia} ‘contrat system 
should beat ‘thé ‘top of the ‘priority fst, 


required from the manufacturer. These 
upgrades were initially frée but rerendy 
some organisations are charging for the 
updates at anvihineg up 10 £100 2 time. 

W's worth checking 10 see that the office 
franking machine will continue to frank after 
1990. Whilst most are Year 2000 compliant, 
a good many older ones are not. Garages are 
an example of workplaces that may not have 
3 deskiop computer in the place but could 
well be afiectect at the rollover to 2000. The 
likes of tune-up and emissions testers ete. 
use embedded date chips, several types af 
which we know are not compliani and must 
be upgraded before year 2000. 

Office telephone systems (PBN) are also a 
potential problem urea. kt really depencts on 
the age of the system..Very often the PBX 
wili have an embetided RTC which, if nox 
complianr, can be-updated quite easily. The 
PRX itself may continue.ta work even if not 
upeprade! but, if external call togeing or 
voicemail etc. is connected to it, they could 
possibly be.affecced, This was the case with 
one organisation which, after checking that 
their call Jogging system was non-compliant, 
:Ound that they were faced with a £2000 bill 
for upgrading ii. Racher they find auc now 
than in a few months time! 

The photographs shown are all of systems 
found to be non-compliant and which 
required an upgrade. They range from 
industrial monitoring equipment to fucl 
punips with date-and time priniours. The. 
moral of the story is that. ifa piece of 
equipment: is importani 10 ihe operstion af 
the organisation, it should be checked. This 
applies doubly in the case of process conirol 
systems and safety critical equipment 


Software ~ 
The Final Frontier 


E nally there is the software, which promises 
to. be one of the more grey areas. Assuming 
that the harchvare is fully Year 2000 
compliant, how dates are dealt with 
depends firsiiy on what the operating 
system pusses io the application; secondty, 
how whe application stores and interprets 
that dare-ancs finally how those dates ace 
used in calculations by either macros or 
formulae. There are 2 few exceptions to this 
nile, including when an application altains 





the date directly from dye BIOS itself by- 
passing the 0,3 campletety, ut this is rare. 

AS [commented cartier, the tenn heer 
2000 Compliant with Minor Issues is quite 
common, particularly amongst software 
developers. Unfortunately what may be a 
niinor issue to one organisation may nor he 
to another, 

For example, anyone using Windows 3,] 
(and there aré still plenty af organisations 
dat co) will have the vear expressed by 
default as two cligits, so 1st January 2000 will 
appear as 01-01-1), Lotus §23 versinns 1 to 5 
can handle dates in four-digit year formar 
but, if it is passed 01-01-00 by the operating: 
system ft will assume the cite is 1st January 
190). Lotus 123 is by no means the only 
application chat handles.cates in this. way For 
these versions of Lotus 123 io work correctly 


alter 1999 the operating system musi have its 


delault vear format chanves from 2 to 4 
digits, trom within the Control Panel. 

Then there are the macros and formulae 
used to caiculare payments and payroll. 
How many smal! to mectium sized 
businesses have been using these 
applications ior years without giving them 4 
second thought? There are many 


simivhiforward ways to remedy software 


problems, the only trouble is that an 
organization has to know that i has:the 
problem before it can remedy it. If the 
government figures. are to he believed many 
aren't even bowering. to toalc. 

What makes the problems with software 
rely worrying is that the effects may not be 
noticed straight away Changes in the way 
software works are often subtle and, as any 
programmer will testif}, hugs are neraiways 
immedinely apparent. The avernge 
Organisation is not going to melidown-after 
1st January 2000, bur if mistakes vo 
unnouiced for long enough chances are it 
will cost them dearix: 

While [ certainty don’t advocate stocking 
up on Linned ipod and candies, 
Ofpanisations must not simply pay lip 
service to the problem by gciting someone 


into “check” the PCs or, worse still, i ignore 
the problem altogether. The fice is there is 


2 very real issuc and it has to be addressed 
ina tinyefy- and professional manner. 
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Don't underestimate the power-of the millenniiim bug. 
Going from PC ito PC willie diskette, is unlikely‘to 
make your business fully Y2K compliant. 

Théfe is:no‘silver bullet or quick ‘fix, What.do.you'de first? 
How'do you check networks, software dnd ‘embedded 
‘systems? Whol willand won't work:and whalare the | 
important do's ‘and don'ts? 


addresses:all these issues. IV is 
he anly solution pack to-Cover every aspeitot Year 2000 


compliance 


Step-by-step ‘Rit! guides:far PGs, software, 
networks, embedded systems inc! -business‘and 
safely crilical) and'your supply chain 

Huge database:of papularisoftware applications 
intluding networks software, showing Y2K status 
ond fixes 

How ‘to. audit and check:embedded systems 
Importantde's‘and don'ts when testing 


‘Doatabase:monagement system (far use with 
Microsoft’Access 97] 


All aspects‘of Y2K:compliance ‘covered 
‘Test ond fix atilities 
See ft.on the web of www loaking:co.uk/year2000 


ideal forconsulionts of in-Houge‘personnel involved in 
managing ¥2K-project: 


compliance 
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Voices From The Grave? 
One summer evening in 1959. a Swedish 
pater anu filmmaker named Friedrich 


Jércenson decided to make 2 tape recording 


of same of the birds singing in the enrden of 
his rernore country home, He pur his reebto- 
reél tape réconler by an open windon 
waited for the birds to get ening. and switched 
on. When he played his tape back after about 
five minutes, howes er, all he heard-«ns seme 
loud and unfamiliar noises. He checked the 
machine ax! nothing seemed to be wrong 
with it, so he tried acain. 

This time he heard the same buzing and 
whistling, and some faint chimes from a 
nearby finch. Then. to his surprise, he 
heard a man’s voice saying samething (in 
Norwegian) about ‘the voices of the nicht 
birds". His first réaction was that his 
recorder had picked up a Norwegian rmidio 
station, which he knew to be possible - 
redio signals have even been picked up by 


clectric ovens. Algdsough he found it strange. 


that che voice should mention night hire! 
songs, which was just what he was tring io 
record, tnd then go aff the air altogether. 

Well, he thaughr, if ic happened once it 
can happen again. So he left his recorder 
rugsing every evening while he worked or 
reid quicdy. He had one of those machines 
in which a light indicator would show the. 
strength of she signal that was being 
recorded. When nothing was being recorded, 
the ight would geo out altogether. 

The light stayed off fora mionth of 
nighily recording sessions, then it suddenly 
Gune on at full strength, much to his 
Stinprise, He ws even more surprised, 
when he played. the mpe back. to heirs 
voice clearly telling: him “Friedrich, you are 
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being watchec!”. It did not say by. whom. At 
feast it could not have been a Nonveegian, or 
2 radio signal char Rad gone astray because 
the voice spoke i in German and seemed to 
he speaking to him, caver ihan to the 
general listening public. Jireenson was 
inuigued and decided to fin out mare. 

He became even more inuigued one day 
when the phone rang in the middle of a 
recoriling session. It vas his wife Monica, 
and-when he played this rape back he 
Cleurly heard a man's-voice saving 
"telephone Monica,” a few moments before 
the phone rang. Over the next few davs he 
heard all kinds of other voices, speaking in 


several Linguagés - sometimes ali.at once. 


By 1967 he had recorded thousands of 
them and had enough to All a baok. 

Word ot his unusual activities sot zround 
and researchers began to beat a path to his 
door. One af them, a Lanian-bom wiiter 
named Konstantin Raudive, soon found 
thar he tuo could pluck voices out of mid- 
air and eventual compile an even longer 
book of their messages. The Efearonic 
Voice Phenomenon (VP) as it is now 
know, atucicted the auentions of a few 
researchers in Britain and the USA, butik 
was in Germany that it really took off 

When the Enelish translation af Raudive's 
book (Breakihrough) came out in 1971, his 


publisher broughe him over'to England and 


aranged co have him tested in the radio- 
frequency sercened lab of Belling and Lee. 
Now, if anything gets into a tape ‘recorder 
inside 2 Faradav cage, it can’t be a stray 
radio signal. And something did get in - a 
brief but very clear voice addressing 
Raudive hy his name “Something 
happened which I can't explain in physical 
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> terms", said the technician in charge 


By the time Raudive died in 1974 
‘Raudive voices’, as they became knawn 
were: fuming up all over the place, 

especially in Germany. In 1983 there was 
another breakthrough: when two 
prominent EVP researchers, Fidelio Koberle 
and Hans-Oro Konig took part in an 
experiment in the RTL Luxembourg TY 
studio. Konig, a specialist in acoustic: 
onginally became involved in EVP becaus 
he intended to debunk it - and found he 
coulda atter he was also addressed hy 
name by an unknown voice. At least nwa 
onher live sessions were heli on RTL, in 
which two women who hat! lost a child 
heard what they reckoned were the voices 
of their son and daughter. 

So, unlikely or unbelievable as it probably 
sounds to many readers of this magazine 
ihe evidence tor EVP is holding up finy 
welj. The oniy way to settle the mater 
though, is to uv it voursel£ Several 
differen: set-ups have been used, using an 
orlinary tape recorder with a microphone 
far even without one), linking 2 recorder 
to white noise radio, or usine-a dinde 
circuit Or 2 goniomerer, Or you can do 
what the Belling and Lee team did and use 
a signal ecansmitter Cunmoxtalated) to 
provide unoiform-background noise 

Ail of ukese methods have worked, and 
there seems no reason to se any claborate 
equipments. In fact, ihe operator seems io 
be more important then the. apparatus, and 
the best results seem to came in when the 
operator has 4 real need for them or is 
wiking a genuinely open-minded interest in 
the subject. You will probably record 2 good 
deal of noise and very little signal. Same of 
fhe noise may well be norma! ractio traffic 
that has got lost in the iOnosphere and 
ended up an the wrong wavelength (the so- 
ctlled Luxembourg effect). There sHould nai 
he any doubt about ihe signals. 

However, if you do pet a good vaice, 
beware of the wrap that all the experts have 
warned about ~ thinking you hear 
something that hasn't heen said. One 
researcher, whose English was not perfect, 
once played a number of voices to several 
different ‘people aid found thar they often 
heard something entirely diflerent in the 
same message. One of these, he thought. 
was the voice of Winston Churchill saving 
"Make believe, my clear, yes” which doesn't 
make any s¢nse, at least lo me. However. 
several English listeners agreed that what 
héswis saying was a tine from Land of Hape 
and Glory: "Make thee mightier yet", 

So good hick-with the voices our there and 
let me know if yourge: any really good results. 


Us. Geiler’s novel £ila 1 published by 
‘Headline Feature ar£5.09. and his Little Book 
Of MindPower by Robison Books at £2.50 
and Jonahon Margolis’ Uri Geller Magician 
of Mystic? by Oriorr Books at £17,99, 


Visit him at www. tcom.co, uk/hpnet/ 
and e-mail him ay urige] ler€compuserve.con 
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Diary Dates 
every passive effart has been made 

ip enzure thal mionnaton presented 
here is corect prior to publication. 

To avoid disappamimen; due tafate _ 


changes or amendmen, pease contact 
even! GrZanisaons tp confirm details. 


May 1999 

6 filay. inteenet Senine, Sa, Boragham. 
Tek (G1285} BSA422. 

11 to 12 Nay. Onmne Servard ‘CX, Senthsh 
Edrhition & Consarence Centre, Ges. 
Tet: (01724) 240197. 

12 to 42 May. Detel Mearns Show “9, 
Nigiotel nccrgtised Conti, Renclor. 

Tek (02.353) Ga266.L 

12 te 13 May. Canim! and Instrurrantaicn 
08, NEC, Baringsamn. Tet (0171) 820 38c6. 
17 to 19 Pitay. Cable & SateSie M cekccast 1055, 
rats (esi, London. jek (2181) S16 733L 
18 to 20 her: BON 2:ANL Ourpa Beatin 

& Canverenne Centre. et (01895) 254 545. 
20 May. Techretasy A Ractaran 
Cantre, London. Tet (0171) 256 S364. 

25 to 27 Le alert Yiodd UK Soin 1969 

Far's Crest, London. Tet 0171976 0405. 
25 to 28 hfay, Nich inter stional Corferorce 
on Metering and Tanits ix — 
Inenetona, EF, Conyence 

Bamngnem, Ls Leary: 240 aB/L' 

26 to 27 May. Embedded Sytem 
‘Obes, Looxton. Tel: (01745 G81 1000. 


June 1999 


5 to 9 June. Appicsion Dacopmert 2s, 
Beahsih 


th Conference Centre, Lorxdon. 

: (01306) &31531, 
7 to 13. June. 2h lt=emetem 1 . 
Corgyess, {EE, Echnheryh Intematon 
Coctererce Centre. Jet: {0173} 2403 13871 
'S Sune. lntemner Semines, Star, London. 
Tet (01285) BRA, 
8 to 10 kme. Eevee Ectreoingy So, 
NC, Beripehars Ef (0183) 810 77a2. 
22 to 15 June. Seer Intanesond GotSone 


on in and fs Anckcations, 
Marciise: ee (Oly 24 240 1871. 
22 to 23 lune. Feope m Contin an 
Intematonat Con rence on Human, 
Interaces in Canim Rooms, Coc tris axt 
‘Cexnravies d Cereres, iF, Uinkersity | of Hath. 
Tek (OL 74) 240 1871. 
1? to 15 June. Se herstod Comeere 
on lag Processeng and its Appications, 
Mantheste: RE (0171) 240 1873 
29 Juné to 4 July. Netwots Jeeoom, 
Netiore! Exhibition Cente, Garnirgtismi. 
“Tex (0481) 742 BRE. 
30 Ane to 4 Ry. 20 Tamar's View Lis, 
Farts Crart, boner. = (0171) 402 25cn.. 


July 4999 


6 July caret Samir, Star, Ot Trafford, 


Manchester. Teb {01265) 884422. 

25 to 28 July Thrd itemstiona! Conference 
on Adana 4 Dat 5A Con.ason lec es 
and inex Appecaoons, Urvversty of 
Statne,de, Gasser. Tet (027 1) 240 1871. 


August 1999 


10 Aug. Intemet Seminar, Sta, Ginterg. 

Teh (01285) 8.1432. 

23 to 27 Aug. Feventh interna:ona! 

Symgcsurm cr Het orese Ensinecnrng, 
London. F& (0171) 240 1871 


September 1999 


ito 3 Sept. ‘ead diptep SAPnla 


ca Eestical Machines aud Drives, 
Chest Chich Goieee. Te: (O17) 240 7a Bi 
7 iy iui oO any Ninth beerationa Confrence 
od Naud Nevers, [EE Ganferessne 
a patone Neural Networes, U4 yo 
Edinbershy, tok (0171) 249 1877 


28 to 29 Sept Busress Confer 8 S221, 
G-MEX, i tanohestes Tee (07000) 464 ; 336. 
28 tn 30 Sept. Document and Viorifow, 
Me ant G3, Ot, mips, London te 

(O37 B20 BESS. | 

29 to 30 Sent. Softvord in Acomunting & 
rence - Autre 39, Meboanal Exéizthon 
Certre, Baretneham Te: (0281) 524 SG40. 


October 1999 


6 to 8 Oct. Database Expo ‘SS, Netone! 
fiiition Cente, ermuneham. Te: 0175 
620 3535. 

6 to 8 Oct. bifocnatoan jtanseemer: 
Rents “Od. Netore! Exhiscon 

Barrangpam, fel: (0:17 4) 620 3636. 


Please send details of events far 
Inciusion in 1es* to: News Editor, 
Electronics and Beyond, P.O, Bax 777, 
Rayleigh, Essex SSB 8LU or e-mail to 
swaddington@cix.computink.co.uk. 
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Public Service Broadcasting 
is Sole Guarantee of Quality 
BBE Ghainnan Sir Cheistopher Blanc has called 
on broadeasicrs and politicians: io make sure that 
public service broadcasting continues io-‘Rourish 
in the. digiml.age. Only this way will-British viewers 
cantinue-to enjoy the mage,and quality of 
programmes produced by Beitish programme: 
making at.iis best acccirding (9 the BBC head. 

Speaking toa gathering of TV-execuives at a. 
Roya! Télevisian Scciety event in-London, Sir* 
Christopher Bland acknowledged that 
broadcasters. were not the anky puardians af 
democracy and cure; citing the role o£ 
literaiure, the: theatre, art, music, science, 
philosophy. polities. Bur that tid nor dimisish the 
importance-of broadcasting in a matter society: 

Sir Christopher warned that programmes and 
services of quality, distinction and innovation: 
would be harler-to achieve in a crowded 
broadcasting landscape. ‘He said the brondeasting 
environment is becoming increasingly cluttéred, 
both in:terms ‘of the quantity oF progmmmies: 
available and the diffe fering delivery systems 
through which they may be seen ar heard. 

Quoting a recent survey, the BBC Chairman saict 
the success of public. service broadciners arniund 
the world was:related to die manure of their funding. 
The ov verall conclusion was thar heaithy public 
Service broadcasters Can greaith-enrich broadeastin ung 
cultures, and the culture. of their nations. 

Sir Christopher sid the stutty indicated that the 
distinctiveriess of a masket and the furiding model 
of its public service broadcaster were clearly linked. 
It also indicated that the higher the ade enising 
revenue as ¢ proportion of total revenues, the fess 
distinctive 2 public service broadeasier-is likely:to 
be although he cited Channel 4 as a clear and 
Significani exception io this nile. 

He also said that the licence fée provided the most 
stable of the available’ funtling mcthods, and émibled 
public service broadeasters io invest in higher risk, 
nore distinctive proprammes and new services. 


SUPP EPOCH STARRED 


Sega Urges Developer 
Community to Think Big 

“Go big: or ef home." was Sega président Beard 
Stolar's messige.1o video game developers at his 
keynote address to the Ganie Developers Coriference 


in San Jose, Califotnia in:March. Stolar tald an. 
audience of more than I. 00 video game developers, 


reportérs ang industry luminaties that Séga, with its 
new Sega Dreamcast video game ‘console, is aut £0 
change the way people think about video gantes. 

“Sega Dreamcast is built for change,” said 
Stolar, touting the advantages of developing vitleo 
game software for Sega's evolutionary new. 
Dreamcast console. Sera Dreamcast is the first 
video game.consale designed to evolve with 
changes in technology, allowing it 10 continuously 
expand and upgrade. | 

Another first is Sega Dreamcast's Internet 
capabilities, providing developers with the ability 
to create games with Intémet options that can be 
uparaded using the Web, or live entirely on the - 
Internet. Stolar announced during his speech that 
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Europe and America. Sega Dreamcast has afready 
sold-neariy one million units in Japan since it was 
released in that-country lite last-vear. 

Stolar prontised'game developers 360-degree 
supportiin their effons. He said Sega will assign: 


“business and techsical representatives.to each | 


déveloper'and provide sofeware tools; technical 
assisiance and other suppor 24 hours a day to 
developers af Seea Dreamcast titles, Stolar. 
‘aimed that more than 100 developers worldwide 
are now at work on Sega Dreamcast tithes. 
Stender enoesevecanenaeeeeesaonace 


AOL Gutiines Plans To Lead 
Europe Into Next Phase Of 
internet Growth 


AOL Europe will lead the deive to bring. Europe 
online, announced president Andreas Schmidt ata 
press conference in March. A sertes of business 
and policy initiatives wili position the company to 
build on its‘leadership and accelermé Eurape’s 
emerpence as an Intermet powerhouse, 

Schmidt said the AOL’s ultinuate coal was 10 reach 
10 million households in 2002 with its' differentiated 
online services, It would be the leading online 
service in every market it serves and have the 
number one combined poral reach in Burdpe.. 

To achieve this, Schmidt faiel out a multiple-brand 
stemegy under which AOL and CompuServe will be 
supporned by a unifiéd, efficient infraswucture and 
2 portal sirategy aimed at driving actditional 
advertising and e-commerce revenues. 

In addition, Schmid: announced an extension of 
AOL's unlimited-access pricing policies in key: 
markets, and reiterated AOL’s determination t6 
seek a régulatory environmen that wouki benefit 
cansumers and build the mediunt through tree. 
and fair competition. The goals. were agpressivé _ 
but achievable, said Schmicit, given the success of 
AOL Europe since its formation in late 1995. 


256k modem would he available for Sega 
Dreamcast when it launches ihis in the auramn.in 
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Under the multiple-brand straresy 
announced by the company, AOL and 
CompuServe will remain separate brands 
burwill. be. servéd by combined business 
support funciions. 

AOL will continue 10 serve the mass- ioe 
home user, while CompuSent will incresi 
be focused on vertical business-and os 
‘audienres, AOL will invest ageressively in 
marketing behine the nwo brands ro further 
build thelr respective market shares. : 

The company also:anfiounhced 2 new 7 


REPS SSSA SLT SPEC SLOP EPEC OEE 


PTAA HLFPECTT OEE PRE ees 


SReeetawnaeosecesssesesssenanes 


_ Paul Gtellini - 
4 intel Architecture 
_) ‘Business Group. 


‘ 
SCCTE PPE SOL GRE HL SPAM PORE eee d er aelawreceae 





Inte! Forecasts Trillion 
Dollar Internet Industry 
By 2002 


Inteldas: month-autlifiexd its vision of 4 
billion Internet-connected PGs and millions 
of servers generating one wiltion dollars of 
annual e-commerce revenues within the 
next few years. 

In a joins keynate speech at the intel 
Developer Foran, Paul Orellini, executive 
vice president and general manager, Intel 
Architecture Business Group, and Albert Yo. 
semor vice president anc general manager, 
Intel Micropracessar Product Group, said 
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portal strategy aimed at-giving the company 
a Signi cant ddditicnal share of the projected 
2.77 billion in Interne: ady erdsing revenue 
Europe by 2003, Paralleling the saccessfat 
node! of <wetet.a0], com> anil | 
<www. Compuserve.com> in che US, ‘planned 
AOL Centre and ConmipuServe centre portals 
will serve the distinct-market segments : 


e+bbhaase+ad 


established for che two brands. = 


The portals will rua on a unified technical 
platform, based on Netscape technology: 
and will feature ecommerce. advanced 
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: search facilities, ematland a strong focus on 


‘local market content. AOL and 
CompuServe's powerful communications 

1aols, including Instant Messenger and 
NéiMail; will also be integrateci. 

Schmidt announced that-AOL's unlimited 
pricing plans will soon be available ro even 
more menibers in.Furope: The unlimited: 

usage:-price mode that has already been 
successfully implemeénted in France and the 
UK-will soa bé extended 10 Germiany and 
to other markets the company enrers, 
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that by the vear:2002, it is'estimated that : 
annual ecommerce industry revenues will 

top one willion colizrs.: They. described how. : 
Iniel is adjusting its, product plans anc ; 
designs io take advantage of this projected. : 
Internet-based commerce-growth, 

“The Internet is now the:sinele mos: 
bnportant growth driver in.ike computer 
industry” Otellini said. “The: Internet is-as 
important iodntel's furure a silicon was-in 
Our past.” | 

“The new Pentium QI processor is the first 
intel processor. designed spetifi cally sis 
power a new Internet expenence,” said Yu, 

“The Pentium IH processor incorporates. 
new rechnologics such as Internet Sucaming — 
SIMB Extensions: that help deliver crisper 
video, staté-of-the-art 3P and more vivid 
sound on the Web, We fiaw have thé Internet 
in. mind with every product we design.” 

In their keynate speech, Otellini and Yi 
described some of the piimary new 
Internet-specific technologies and resulting 
performarice- benefits of che Pentium IH 
processor: They. demonstrated how thé 
Peatium OT processor utilises the new. 
internet Streaming SIMD Exténsions, 
comprised of Memory Streaming 3 
Aschitecture, New Media Instructions ‘and 
Concurrent SIMD-FP ‘architecture, to 
enivanice a PC user's computing Experience. : 

For example, a Pentium 1) processor at ; 
450MHz is 74% fister than‘a Pentium ID 
processor at 450 MHz on CPU-inensive 3D 
calculations, as shown by Zilf-Davis’ 
3DWinbench99, Lighting and Transformation 
Test: Bor further performarice information, 
visit <waw. intel .com/procs/perf>. 

Oretlini and Yu also described how Intel is 
helping to.transform he Intemet into 2 3D, 
interactive environment by working with 
over 200 companies to deliver applications 
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that will aise the technology within the 
Pentium, I] processor.2o enhance ‘today’s PC 
Internet experience. They also outlinect new 
specifics of tite Pentium Hl processor's serial 
soumber feanire, 2 techaclogy. designed ro 
address the security needs ofthe Internet, 
The Intel Dev eloper Forum is a three-day 
intensive sémiannual forum providing 
harthvare developers ‘in-depth information on. 
Inte} technologics and initatives. More. 
infonnation on the Intel Developer Forum can 
be found at developer. intel .cam/design/idf. 
‘Updated j infarmaiion bemvecn intel 
Developer Forums is available by subscribing 
10 the Platform Saluticns Newsletter at. 
<developer. intel .com/Solutions>. 
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In part 1 Mike Bedford discusses bow you can 
prevent the theft of your valuable PC. 


Ot many years ago, you could keep a 
computer at home, secure in the 
knowledge that it was very unlikely 
tO get stolen. This is a far cry from the 
situation today as PCs have joined cash, 
jewellery, TVs, video recorders and HI Fi 
systems as the most vulnerable items in case 
of burglary. Ironically, therefore, although 
many businesses have woken.up.to the 
threat of PC theft, many people with a PC at 
home still fil to take che matter serious. 
-Almust certainty your PC will be insured, 
together with all your other house contents, 
but I'd like to suggest that a PC needs rather 
more than this. if your howse is broken into 
there will, inevitably, be some inconvenience 
as broken windows are replacecl, the police 
tand insurance companies contacted and, in 
the fullness of time, stalen goods are 
replaced. Bur let's fuce it, you-ean live. 
without a TY or video recorder for a few 
days, but what about vour PC? Perhaps its 
loss is no more of a hassic than that of the 
TV if you only use your PC for plaving 
games but if vou use it in conjunction with 
your work or if you run a business from 
home then things are far more worrying. 
The consequences of being without your PC 
for a week or so could be very serious. But 
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this isn’t che end of the story. If vau lose 
your TV, as soon as a replacement arrives 
then you're back in business. Not so with a 
PC, ft could easily take you a day or.so ta re- 
install all your software, restore your daia 
files from backup and configure the PC in 
the war you're used to. And this assumes, of 
course, that all your work was backed up. If 
however, you back up just once a week —- 
perhaps on a Friday— and your PC was 
stolen on a Thursday, then you'll also have a 
lat of work to re-do. All in all, therefore, its 
far better to make sure your PC doesn't gct 
stolen in the first place, 

Burt it’s nat just thefz which puts your PC 
at tisk —together with the data which resides 
on them, PCs are avrisk irom a whole array 
of hazartls. In this series we're going [0 
invesuieate the four risks which are, perhaps, 
the ones which will be of most concern 10 
users of PCs in the home. These tour risks 
are theft, data floss. viruses, and damage clue 
to spikes on mains cables and phone lines. 
This first article will concentrate specificaily 
on the first of these threars — the. And 
although the emphasis throughout this 
series will be on the home PC user, many of 
the principles also apply to PCs in small 
business premises. 
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' Secure or Mark? 


Products aimed at reducing the risk of PC 
theft are not in short suppty: Just take a look 
through the advenisements in a computer 
magazine and you'll find all sorts of products 
including cable kits, enclosures, marking kis 
and internal PC alarms. The most common 
products come into one of iwp categories - 
those which secure your PC so that it's 
physically: difficult to remove, and those which 
mark the equipment with some.information 
which allows the owner to be traced. First of 
all, iherefore, we neéd to crackle the question 
“which is best - Secure or mark?”. 

Right at the outset I have to ask why it 
has to be a case of one or the other? Let's 
look at the potential drawbacks with. 
emplaying fust the one solution. As we'll see 
later, there’s ne such thing as‘a rotally 
secure theft prevention system. So, 
depending on how determined the burglar 
is, how well equipped he is; and how much 
time he's prepared to spend in your house, 
even. PCs which are bolted down can be 
removed. If, however, ue burgiar sees that 
the PC is prominendy marked with your 
name and address, it could make the 
difference berween trying to remove it and 
deciding it just isn’t worth it. Even if the 
burglar isn’s deterreci and manages to 
remove the PC, the fact that it's marked with 
your details means that, in the event of tts 
recovery by the police, it will be rerumed ta 


you 25 the righuul owner. Depending on the 


rationale - and we'll look at the various 
marking schemes in a bit more derail later - 
it doesn’t cost a fortune to mark vour PC, 
Similarly - alihough there's a vast difference 
in the price and effectiveness of different 
systems - it is comparatively cheap to 
provide some degree of physical protection. 
So I come back te my initial assertion - don’t 
just eniploy the one solution but consider a 
combination of securing and marking. 


Securing Products 


-As. Ive already made reference 10, 10 system 


will be 100% effective agains: thei. As vou 
might imepine, the more you pay the more 
secure your equinment will become but the. 
law of diminishing returns applies. 5o, for 


‘example, you might be able to prevent 30% 


of thefts by investing £20 on a physical 
protection system, perhaps this could be 
increased 1 60% by spending £100 bui to 
get up 10 90% vou might have to shell out 
£500. And beyond this you'd pay vastly 
inflated amounts for comparatively smalt 
incremental gains. So what level should you 
go for? Thars impossible for me to say. Aull 
cin do is give some idea of the level of 
protection offered by the various systems 
anc quote.some prices. Beyond that you 
need to decide what degree of proteciion 
vou require and how much you're prepared 
to pay for that protection. 

The most popular type af physical 
protection kit, especially amiong home PC 
users, is the cable-based system. As we'll see 
however, this popularity has much more to 
do with price than with the level of protection 
aflorded. This rrpe of kit consiscs of thick 
steel cable, nvo or more stee! anchar pois, 
epoxy adhesive, and a padlock. Extra anchor 
points can be bought separately. Using the 
epoxy adhesive, anchor points are antached 





to the PC base unit, and optionally 10 the 
monitor anc other peripherals such as the 
printer. One is also auached to somerliing. 
which immovable — perhaps the desk. The 
reasonably larre surface area of the anchor 
points ensures good adhesion and strengths 
af up io 760 pounds are quoted. The 
anchor points hive loops chrough which 
the cable-is threaded. Having been threadexi 
through. each of the anchor points, the 
cable is secured using the padlock supplied. 
Kits vary in price from around £17 to £25 
(sce Maplin catalogue, Computer Section) 
depending on the zdhésion strength 
achieved. Exactly how much ofa deterrent 
this sort of system proves to he depends on 
how desperate the burglar is, how well 
equipped he is and how much damage he’s 
prepared to do io the PC. In realiry, iz will 
only provide protection against a reasonably 

‘“asual burefsr but then many criminals who, 
attack domestic premises do come into this 
category. A decent pair of bolt cutters will 
easily cut through the cable; a lump hammer 
would smash a desk anc therefore release 
an anchor point attached to it, and my 
suspicion ts that a lump hammer and cold 
chisel would temove an anchor point from a 
PC's casing albeit ac the cost of damaging 
the case. And this raises an important point 
-a number of theft prevention measures are 
only effective If we assume that the burglar 
won't be prepared to damage the kit he's 
hoping 10 steal. It’s not alwuys reasonable to 
make this assumption, however. Some. 
burglars only want equipment which they 
can pass on quickly, Fortunately, most 
burglers of domestic premises come into 
this category so a burglar could well pass up 
kit which he'd have to damage to remove. 
Remember, thouph, chat PC cases are easily 
acquired — even legally they only cost about 
£20 each. So a new case might he a price 
worth paying fora PC you could sell on for 
£200. Not only this but some burglars, 
niainiy those who target business premises, 
are mot inserested in PCs as working units at 
all, Instead, 2a PC is purely 2 source of 
valuable ancl often ununceable paris such as 
processors anti memory modules. Fo this 
sort of criminal, a damaged case is no 
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deterrent whatsoever 

Going up the range front these bargain 
basement cable systems we come to lack- 
down systems: These cansist of nvo parts 
ne of which attaches to the boom of the 
PC's case using epoxy adhesive and the 
other of which is bolted to the deskrap or, 
better still, the floor. Once the PC's case, 
together with ics half of the lockdown kit, is 
brought into contact with the other half of 
the lockaiown kit which is bolted to a fixed 
surface, the iwo halves lock together. The 
only authorised way of removing the PC, 
trerefore, is by use of a key and unauthorised 
removal will be much more difficuit than 
witha cable kit - especialty ifthe PC is 
fastened ta the floor a5 opposed to a desk, 
The much greater area of contact berween a 
lockdown kit and the PC*s ease ~ compared 


: ta the anchor point of a cable kit -.means 
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that it is much harder to prize the PC free. 


a 


_ Bott-down locking case with accoss to Pe caso. | 
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Adhesive strensths of up to 4000 pounds 
are quoted by mianulaciurers so verv 
serious damage to the case would result 
irom any attenipt to remove a PC by force. 
With many of these kins, however, it would 
be possible to remove che inside of the PC 
whiie feaving the outer cas in place. 
Tronicaily, the cheaper cable solutians do 
provide proiection against this, so long as 
you attach the anchor point to the rear of 
the PC's case rather than its side. Of 
course, If you use a Jock-ciown kit to fix 
your PC to the floor, and if vou locate it 
with the rear panel close to a wall, then it 
won t be possible to remove the insicle of 
the PC without first unlocking it. Lock- 
down kits start at around £80. and, once 
deain, are listed in ihe Maplin catalogue. 
The last and most secure. means of 
pliysically securing 2 PC is the stee! 
enclosure, Now prices start at about £130 
and rise to well aver £200 but, probably 
more of a drawback to ihe home user, 
these waits don't have a lat of aesthetic 
appeal. In other words, ualess your PC 
happens to live in the workshop, vou 
probably won's like the Jook of them. Stee 
enclosures come in nwo types, the first of 
which is often reférred 10 as the entrapment 
and the second type the full enclosure. The 
enirapment is 4 stage on from the lock- 
down kit. Ir allows access to the front and 
rear panels of the PC but wraps around the 
case thereby making it much more difficuit 
for a thie! to remove the PC. So long as the 
entrapment is securely fixed to an 
immovable object, it's no langer a matter of 
trying to prize the PC off its fixing, Now ic 
would be necessary Lo saw through the 
entrapment in order to release the PC. 
Needless (0 say, this:will be effective against 
all but the most determined criminal. But iz 
isn’t the ultimate in physical sccuricn. Ifive 
draw the line short of a high security safe, 
the ultimace protection is afiorded by oe 
full enclosure. As you might have gucssed 
this isa full steel box with locking front 
panel which is bolted to the floor and inside 
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which your PC is tocked away when it's not 
innuse, The fran of dhsé enclosure is opened 
to allow the PC to be used and suitable: 
ventilation allows the PC to be operated 
while inside che enclosure. 


Marking Kit 


Most marking kits are not sold exclusively for 
use with PCs hut many suppliers of these kits 
now view computer users ay one of their 
primary markets. Vhe purpose of marking 
equipment is pvo-fold, Firsi.of all it, makes 
the equipment 4 fess attractive proposition 16 
a thief Clearly marked equipment will-be 
niore difficult ta sell and is possession coulci 
lead to prosecution. And secondly; if the 
deterrent aspect of marking does no have 
the desired effect ancl your PC is stolen, che 
presence of ome form af identification 
makes its récurn-more likeiy: Marking kits are 





“Asimplo but effective marking Kit 
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of wo types, thase which apply a visible 
mark and those which mark the equipment 
invisibh: Personally, ! find the rationale of 
invisible marking somewhat questionable. if 
ihe marking can't be seen by the burglar 
then the deterrent aspect doesn't apply anc 
the only advantage is that your stolen PC 
might just end up being resumed to vou. The 
only possible advantages are that invisible 
marking doesn’t spoil the appearance of your 
PC and if the burglar cloesn’t realise that 
equipment is marked ihen he may be less 
careful about who he trics to sell it to and 
this could lead to prosecunon. Comect me if 
Cm wrong but my guess.ts utar you'd rather 
prevent the iheft from happening than see 
the burelar behiriti hars..Aqd if this is the:ease 
then eo for visible marking. And on the issue 
af appearances, marking on the rear pane! of 
the PC really isn’t much of an eve sore. And if 
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you really co like the ies of invisible 
marking, chén why also eo for dérerrent of 
visible marking.as an added exira? | 
With visible marking kits there are pra 
main techniques. The first ts fairy obvious — 
you simply mark the PC with your name and 
postcode, One example of this sart of kit is 
Retainaguard’s Basemark System which 
costs £21.34 fora kit with 32 stencils. Here, 
ihe user buys a number of pre-prepared 
stencils and a boule of etching uid which 
marks the equipment in 2 highiv visible and 
indelible manner. You'd probably mark the 
rear pane} of the PCs base unit, the rear of 
the monitor and the rear of vour printer. 
And to make the point, you'd probably stick 
some of the supplied warning labels (which 
can be removed) ar some more prominent 
position on the PC ar nearby. These simpiv 
wam the thief char the premises are 
protected by the Retainaguard system. 


Secucuac tags by Columbus Securitnic Lax! 


are slighily different. Here an anoxlised 
duminium bbel which cuties the wentificaxion 
is atiuchect to the PC using epoxy atihesive. 
Clearly it’s impossible 10 remove these 
labels without damaging the case or leaving 
a tell-tale mark. The disadvantage of 
marking.equipment with your nme and 
pastcocde is that it hecames less aturactive 
not only toa chief but also to a potential 
buver If vou intend to rum your, PC ints the 
eround then this isn’ta problem. However, 
if you night want to sell it in a couple of 
vears time then this form of marking might 
reduce its resale value. ‘Phis is one reason 
that a different form of visible marking 
system is popular. Typified by Rezainaguard’s 
ISR Link System which costs £38.40 for kit 
with 12 stencils, 7 unique idenrificatian 
number is erched onto your PC instead of 
your name and postcode. Retainaguard 
Mainiain a database — the contents of which 
are. made available to the police —which 
records the registered owner af any marked 
Kit, Obvinusty in the event of selling the 
equipment, the identficauon number on 
the Kit srays the same but Retainaguard 
uypxtatecdt the dambase accordinety: 

One ober thing you may want io consider 
is marking some of the components inside 
your PC alihougt: it has to be admined that 
the heyday of memory theft is now ¥eil 
past. A couple of years ego memory chips 
were reported to be more valuable than an 
equivalent weight of gald or of many illegal 
drugs, Anc wt tht time, maiher em steal 
heavy PCs, a CcOmn1on option was for 
burelars to open up a PC onsite, remove 
and take the memory chips, and teave the 
rest of the PC behind. LE you do decide-to 
mark internal caniponents then dont try to 
use some makeshift solution as you could 
easily end up destroving your-motherboard, 
pracessor or memory. Retainiguard offer 
their [D-Bar system at £6 each for marking 
memary modules. These are plistic strips | 
which carry a unique identification mumber 
and aimch co the edge of the module using 
epoxy adhesive. Removing the stip without 
destraving the memory mexiule is, 
reportedly, impossiite. Bearing in mind the 
decline in chip thefi. though, this is probably 
only an alicactive proposition for PC users 
who have significant more than the tisual 
32Mb or 64Mibs of memory and therefore 
have some pretiy expensive morciules. 
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Alarms 

A third pe of PC protection device, albeit 
ane which is encountered less commonly 
than either the physical protection or the 
marking systems is the PC-specific atacm. 
These are usually PC expansion cards which 
are fitted with a range of sensors such as 
photocells, mercury ult switches, micro- 
switches and continuity circuits. The alarm 
sounds if the PC is moved, the case is 
opened or cables are unplugged and on- 
board battery backup ensures that the alarm 
will sound evei if thé PC is removed from 
the mains supply And in the main — since it 
is assumed chat 2 building will be protected 
bya burglar alarm during che night — these 
PC-specilic alarms ane intended primarily to 
prevent pilfering during the working day. 
And this, of course, applies much more to 
business. premises than to homes..However. 
there is one possible reason you may wish 
to acid chis sort of alarm to your PC 
although I'd be inclined to suggest that this 
should be a secondary line af attack for 
people who want exira pretectinn beyond 
tha: provided by physical security and 
marking systems. The reason that a home’ 
PC user may be inclined in adopt this 
soludon is that most burglars will feel more 
than a little conspicuous if their getaway is 
accompanied by the sound of your PC’s 
darm screaming at 120d B. CompurerGuard 
by Bodyguard costs just less than £50. The 
Barracucds goes one stage further, In the 
cvent of the alarm triggering. not only is 3 
sirea sounded, the board also sprays 
indelible die inside the PC, thereby marking 
all the components as stolen. 


Common Sense 

In a sense, i feel somerhing of 2 fraud 
geding paid to write this article, after all, 
most of what I’ve said is litle more than 
compion sense, Nevertheless, the obvious 
often does get overlookecL Furthermore, 
this tends to be an area in which many 
people stick their hearts in the sand, 
thoroughly convinced that this is one 
problem which always affects someone else. 
As such, many people-don't give a lot of 
thought to cheft prevention. Perhaps, 
therefore, there’s some justification in 
spelling out the obvious after all and, ia thar 
case, there-arc a few more common sense 
precautions which should be considered. 
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There was 2% time when burelaries 
occurred mainly in ‘posh neighbourtioods’ 
since houses elsewhere wouldn’: have 
much worth stealing, Today; of course, 
burglits assume that just about any house 
has a TV and a video recordier.so they're 
much fess choosy —all houses are potential 
targers. But fer’s look at this from the 
burviar's viewpoint. There’s.air undoubted 
isk associated with entering someone's 
house uninvited so if you do decide ta 


‘Retain-1t marking ‘and 
‘yegistration system. 
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break in, it makes sense to maximise your 
possible gains. Whichever house you break 
into you re going to. get a TY a vicleo 
recorder, a Hi Fi unit and perhaps some 
eash and jewellery. However, if you know 
that one house also contains a PC whereas 
anather one doesn’, the house with the PC 
becomes the more attractive. The moral of 
this story is dan’t advertise the fact that 
youve got a PC. In other worcs, try to 
arrange things so chat your-PC isn’t by a 
window and plainty visible from outside. 

Exacily the same applies to laprops. Since 
a laptop is sdll considered by same to be a 
status symbol, the last. ching many peaple 
wart to do is to disguise jt. Accordingly: 
lapiops are often carried! around in special 
lammop carrying cases and even abanuloned 
on the back seats of cars. Needless to say 
this is a big mistake, J spoke to one senior 
police officer specialising in computer theft 
who said that he always carried his lapiop in 
a plastic supermarket carrier lag, It might 
not give you the same street cred as 2 fincy 
case which shous “laptop PC user” but it 
vastly improves your chances of keeping 
hold of your taptop. 

Finally on the subject of fimher common 
Sense measures, don’t consider the security 
of your PC and its peripherals in isolation. In 
talking to police officers about the problem of 
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computer thelt, 2 common recommendation 
was fo consicler PC-specific measures a5 part 
ofan overall sccuriry regime. In athér words, 
make sure your house is protected by five 
fever mortise locks, fie window locks, insrail 
an alarm and niske sure you're nat careless 
abaut locking doors and windows and | 
seuing the alarm. 


insurance 

We introduced this article with the suggestian 
that insurance alone is insuffident to protect 
your PC and the valuable date which resides 
an it, Whar this doesn’t mean, however, is that 
yuu shouldn't insure vour PC, after all, none 
af che nieasures described here will guarantee 
thar your PC doesn't get stolen And for some 
people, a PC will nor be adequarely covercd 
by a scandar! home contents policy. 

Ifvour PC is used exclusively tor 
household, educational,and recreational 
purposes, then it’s usually classified as a 
domestic appliance so your insurer will 
consider it as being in the same category as 
a FV ora victeo recarder. Another category 
of house contents is the ‘valuable’ and = 
whereas this normally means antiques, 
jevellery, works of art and tie bke,a few 
insurance CoMmypRinies have been known to 
put PCs in this categor: The relevance of this 
is that 2 fist of valuables has io be given to 
your insurer. So da check that your 
insurance company doesn't consider PCs to 
be valuables. If it does and you haven't 
declared it then your PC won't be covered. ir 
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: has also been reported that'some insurance 


companies - conscious of the increasing: risk 
they pose- will not insure home PCs at all 
bur I haven't been able to confirn: this. 

If vou cun a business from home, chen 
your PC will no longer be.2a domestic 
appliance (or # valuable). Even if vou are: 
employed and normally work from your 
employer's prémises but oceasionally use 
your home PC for work-related purposes 
this might also change the way vour insurer 
views your PC. If in doubt check, because if 
your insurmnce company classifies your PC 
as a business too), there are various 
approaches they may take. One possibility 
is that they'll just recon the fact, but make 
no change to your premium -'this is the 
situation with my current insurer, in fact 
this is ane reason why | chose them. 
Alternatively, they may charge an additional 
premium in the region £19 to £25 per year. 
More extreme ‘sul they mav déckneé to 
insure business-related equipment ai ali. A 
few companies are more forward tooking, 
recognising the tread toward people 
working from hame. These are the 
conipanies whe dont accept that a PC used 


: for business purposes poses a greater risk 


than 2°PG used for playing games and, in 
iotal conieast, believe thar ifthe 
householder doesn't go out 10 work the 
house will be much more secure, These 
companies actually pive a.reducticn in 
premium if you run a business from home 
burt it has to bé’said that this sort of policy 
is still very much of a rarite 


Another insurance issue is cover for students 
usingr PCs in halls of residence. Some 
insunuice compantes will show. studenis’ 
possessions in a hall of residence to be 
covered under their parents’ house contents 
insurance but such companies are few and 
far between. In the main insurance companies 
consider equipment in halls of residence or 
‘digs’ to he a bad isk and sradents 
requenth hive considerable difficulty in 
taking out 2 scparate polic: If you're in this 
Situation and have problems it would be 
wise to talk to Endsleigh, che scudenc 
insurance brokers who are represented in 
MOST university towns, and who have 
considerable experience in this arez. 


- Sources 


Cable kits and lockdown kits are available. 
from? Alsplin - see the current catalogue. 
The following are sources of produces 
which canna be ohtained from Maplin. 

PC enclosures can be abiained fram 
Secure PC (0171 610 6611) and Baxx 
Security (0149-4 558181). 

The various marking proaxtucts discussed! are 


avdilable from Retainaguand (0151 870 272-4) 


and Columbus Securitrac Lid (01863 $65865). 
The Bodyguard Secunty Company (01908 
218400) atso do varioLss property marking: kits 
inciuciing Kits for invisible markine. 

The CompuraGuurd alarm card is supplied 
by the.Bodsguard Security Company 
(01908 218460) and the Barracuda by 
Secure PC (0171 G10 6611). 














Com’s Palm division comes untler this 
column's wide-ranging gaze this 
month. The Palm personal titeizal 
assistant (pda) family represents the best- 
selling pda device ever. Full stop. While it 
wasn't the first pala to hit the market, and it 
certainly isn’t the most powerful, ic did 
capture the imagination, and in toral finds 
1 Way ico well aver half the pda applications 
in the world. There is a reason for this. 

ie the first rue pda in the world 

as the Apple Newton Eunik: As much as 2 

oe this was a complete personal computer in 
@ hancHhek] foom, bur was relatively expensive as 
these things currenth go. Despite reasonable 
sales and a loval uset-base, it never made much 
of profit, and Apple ceased production a year 
au. Wedl come back to the subject of Apple 
rxhis in 2 linle while. 

In parallel, on the Microsoft site of things, 
Windows CE was being developed to power 
hand-helct computers in a cotdown Windows 
mote of operation. While these machines are 
quite popular, aod are quite powerful they 
are bie, bulky; quite pricey, and very hen: 

Palm devices, on the other fuuid, are 
(fuite cheap, extremely small (they fit in a 
shirt pocket) and ven fight. [t's not hard to 
see why, despite their limited power, they 
have become so incredibly popular. 

Fhe Palm pda saw light of day from 
USRoboucs (row 3Cam) and was alkwuvs 2 
raiuch lower powered device than 2 Newton 
or even a Windows CE pds ever was, No 
hanes were made about its fimited power, 
though - it was always classexl as an 
electronic organiser rather than a pocket 
computer. Whereas the Newton and 
Windows CE devices have full word 
processing Sprearlsheer database capabilities, 
the Pulm fearures only nore pad, adress 
book, calculator, diary, 10 clo list and other 
simibar tight applications, It's big advantage 
isis small form factor, and the powerfu! 
soliware that cames with it Ww cud ana 
deskiop computer to link ue Ewo. By 
syehronising data on the Palm with a 
desktop computer (in a simple process 
called HatSyncing) you can keep all the 
data on bath devices, that is che pia and 
computer, perfectly up-to-date..Asay from 
your desk, you rely on your Palm to keep 
your schedule of appoinunents goiny, 
remind vou of birchdays, keep a lor of 
tefephone numbers and acidresses. When 
you get back to your desk you HoiSyne the 
data back to your computer, and so on. It’s 
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am zlmost perfect combination of portabilin 
and power. True you can't do much in the 
way of creating long textual documents or 
spreadsheets, but it does keep you up-to- 
date in most other respects. Basically, in the 
head-to-head race berween Palm pdas anc 
handheld computers in Apple Newion or 
Microsoft Windows CE factors. the Palm 
wins hands down (pun intendeti}. Users 
appear to shun the extra power of the bulkier 
pias, for the-tcue portability of the Palm. 
Another company goi this part of the 
equation fight too. "Psion and its pda had 
the right balance of size. weight, price and 
power, Its Series 3 devices sold in huge: 
quantities and did a worthwhile job far 
many people. But Psian appears io have 
misjudged what users wantin the future, 


and its Series 5 devices con't appear to have. 


done anywhere near as well, possibly because 
the operating system the Psion runs on is 
actusliy quite an awkward Jitiie beast, 
somewhat reminiscent: of DOS an an ald PC. 

In contrast, €ach new version of the 
Palm's desktop synchronisation software 
gets berter and better. The latest version 
of the Palm MacPac (version 2.1) has, 
recently been released, andisacase 
in point. k's available:as a free 
download from the Patm Wehsire 
<http://www.palm.cam> for any 
interested user, and can be used as a 
standalone personal information 
manager (PEMD ona Mac without 2 
Palm device; bur as its real bénefit is 
when a Palm device is usec with it, it's 
not hard co see chat 3Com understands 
that people who use the software will 
probably end up buying a Palm device 
anyway, once they see how good the 
soltware is. 

The Palm device itself is going from 
strength to strength. too. New, more 
powertul, models are being develaped 
which’ will lift it from the electronic 
organiser it currently is, to ue hand-held 
computer status dur, as further advances in 
ministurisation enable its small size ro be 
mainiained, this shouldn't necessarily be at 
the expense of needing larger pockets to 
put the device into or larger wallets to buy 
the thing with in the first place. 

Rumours tbound about how 3Com is 
going 10 continue marketing the Palm, Apple 
looks set io license the technology, perhaps 
producing a Dadged Palm device to sell as its 
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own. Indeed, the Paina MiacPac 2.1 sofware 
ras developed from a producti (Claris 

Organizer) thar Apple solid 1 3Com a year 
ago, so the roots benveen the nwo companies 
arc deep. A hadged pda is not a precedent, 
neither as IBM markets 2 Palm pda from 
SCom unter its own name, so it’s prob: a 
just a question of time. the cumours ar 
irae Grhich | personally think thev aré) = 
Apple Palm device should be available 
shordy after you read this column (but 
remember, you cead it here, first}. Going 
one stage further, [ll even prophesy that 
that Apple-badged Palm pda will arrive (like 
Apple's iMec) in-a range of yummy colours. 

So3Com foaks as though i got the pda 
market right. What was originally needled 
was noi a powerful all-singing, all-dancing, 
micro-partable computer (that weighed a 
ton, and ony just fic into @ briefcase, let 
alone a pocket). Instead, all people wantel 
was a classy clectronit organiser. Now the 
times are a-chaneing:. and a litle eare power 
wouldn't go:amiss. The Palm family Boimiset 
to fit the bill for the foreseeable Foture. 
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17th century gold posie ring 
with an inscription inside reads 
‘in thee my choice | doe rejoic’ 
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Gordon Bailey describes how ‘rewardiig’ 
metal detecting can be! 


O.mosi people the word ‘treasure’ will 
remind them of thrilling advenuures ar 
legends chat they read in story books 

When they were young, Perhaps the account 

concerned Canin Kidd or Blackbeard 

sailing across Oceans with the Jolly Roger 
Hurtering from the masthead, auacking 
ships to relieve them of their carro. The 

pimies would then sail into a cove of a 

remote desert island to bury their ill-gctren 

gains, Centuries kiter'a treasure map would 
be found hidden in an ole book, and an 
expedition mounted ta find rhe treasure. 
Many stories of buried treasure have 
come down to us over the years. Some have 
been simply fabrications. while others have 
proved to have some foundation in fact. The 
‘King of Pirates’ Capiain Avery may well have 
buried his easure in Camwall, so it is nar 
just remote tropical iskands that could hold 
untoid weaith..In fact, Britain is a weesure 
island in itself and holds a mass of inreresting 
atd valuable finds waiting to be discovered. 
Although our county may be smail in 

companson to other lands it has had a 

fascinating and turbulent history spanning 

thousands of years. Since mankind first 

started (o produce items of value - whether 
in stone, bone, or metal - then others have 
gone in search of it. In troubled times such 

25 Wars or invasions, #3 people had no 

banks inwhich io cleposit their wealth they 

would hive concealed it in the floors or 

walls of their house, or pérhaps:in che 
: tharching. Many of these haards have been 
discovered by chance, or on the odd 
occasion by following the ciues given in a 
map or written instructions. No doubt many 
conceded or buned treasures were 
eventualiy recovered by their awner and 
spent or athenvise disposed of However, 
many - as finds proved - were never 
recovered. The reasons for this are.many: 
: Possibly the owner simply forgot the exact 
> hiding place. ar perhaps he died of illness 
orin violenz circumstances. 

Up unil recent times those hoarls 
recovered have mainly come to light through 
chance - asa result of the activities of farm 
? svorkers, builders, or road workers for 

example, However, within the last 36 years this 

situation has changed, Finds have contintied 
: io be made in the wars mentioned, bucthe 
> small niimber conéemed Have béen totally 
oversliadowed by those that now come to 
light through the use of the. metal detector. 

“This modérn piec¢ of eletrronic 
equipment has been responsihle for the 
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hoards from al! regions of the’ country, A _ Typical ‘finds’ one 
number Of these finds have been of such | : . might expect to find 
significance that they havé hirnational,or | a al ' SE See phar ark 
: “ : , : » "] Or. 

even international headfines. : : — | . 

Ivis surprising just how-many now 
valuable items were lost, hidden or discarded 
over the year's of Britain's ] ustory - and how 
much is still in the soil waiting to be found. 
Many of the recoveries made have been 
individual items, particularly coins, This is 
Not surprising as coins circulated freely and 
passed from hand to hand, rather than being 
thé treasured possession of one individual. 
However. nor all the coins being recovered 
are moder and in fact coins first staned.to 
chroulare in Britain around 125-100 BC. These 
coins, known as Celtic gold staters, may. «- 
appear crudely designed and produced by 
modern standards, but have a charm and 
artistic merit a of their own and are highly 
soughi br.collectors.. Many of these coins 
show a disjointed horse, and owe their 
orginal inspiration ta the gold staters of King 
Philip I of Macecion: (359-336 BC). - 

Prior 19 the Roman Invasion, England was = 
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_ Metal Detection 
Over the past 30 years the popularity of the 
hobby of metal detecting has increased 
enormously and this has:ted to a great deal 
of our past being uncovered thar would 

: othenvise remain. in the ground and be 

: destroyed by the plough or cavered over by 

= buikling developments.  . 

There are many makes and models of 
metal cletectors.on the market and can. 
range. in price from under £100 to well over 
£1,000, Before buying a metal detector the 
first decision to make.is haw much you 
would like to spend, Obviousi.the price 
spent on a detector will reflect on what it is 
able, or nat able, to do. Aithough even a 
modestly priced metal detector will make 
finds. some even of great age, what it may 
not beable 6 do is effectively discriminate. 


Ornate spur buckle 

with makers mark on 
the inner plate. 
L7th century. 





then che finder wili be rewarded with 50% 


of the market value (the other-30%, as is ; against unwanted junk items (nails, silver 
- only fair, going to the landowner : paper, ring pulls etc). Sensitivity is also of 
divided into a number of tribal territories +. concemed). IF the British Museum or other : the greatest importance as the deepera 
each with its own king. Each af these Celtic =f museums do not wish to rerain the : detector will penetrate the ground - all 
uibes had its own name such as Artebates, : jtem/hoard then itis retumed to the-finder, : Other factors being equal - the more finds it 
Regni, Cantii, Tinovantes, Iceni etc. Even > Not all gold or silver‘coins are recovered as | Will make ancl also. the older finds ir-will make. 


after Lhe Roman Occupation the coinage 


: hea part of a hoard, many turn up as individual 
issued by some of these Celtic wibes 


finds. Such individual coin finds are nor 
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circulated alongside that of the invacters: :. Covered by the Treasure Act and reporting Gold guinea P: ii 
However. in AD 60 Queen Boudiccalead the | them is not obligatory. However,in the case: Of James p<te “y AY “i 
iceni tna revolt resulting in the sack of > or rare and unusual examples reporting : ae a att 

London and Colchestér anc the death’ af : them (..c, Celtic coiris to the ‘Celtic Coin LAE eS 
over 70,000 Romans..Queen Boudiccs was Index’ at Cambridge) does help in building, 4 
eventually defeated and the native Britons | wup both our knowledge of thé past and the. ae he 3 

were no.longer allowed to strike theirown =: period of history Invalyed, A leafier is ?S Cy) aa 

coins. Due to the Boudicca Revolt and other: “agailablé from the Department FES fs 

loubled cvents of this period, many hoards =| of Culture, Media and 






and valuables were hidcien in the ground. As, 

at their time-af concealment, only a few of the requirements 

peopte knew of the burial spor-‘and these ofthe Treasure ‘Act. 
peaple may have been killed in the resulting : since the 

battles - 2 eréat deal of abe wealth of the > introduction of 

Celtic uibes remained hidden. In recent years: unis Act (it came: 


= Sport giving full details 
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many such hoards have been located by Senth force on ~~ 
detect users (although, without doubt;there : 34h Seprember A 
are many more sili to be found) and this has 1997} over: i 2 
given historians a seater understanding of — ; 10,000 items 
this remote dime. in our. past. : have heen 

Should any finds be classed as“Treasure’ reported, each 3 
under the Treasure Act 1996 (normally adding alinle 10 | Y, 
hoards of gold or.silver or individual : our knowledge of a Celtic gold scater 


artefacts of gold or silver over 300 years ald) issued clrea 100BC, 


the past. 
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dt 2. a: clasp nollie, = 
a a bible i2th - 14th century. 


‘Teo main types of metal detector are 
available on the market texiay: motion ind 
flon-motion. ‘Mation’ means that the 
search head needs to be moving for the 
_ detector to respond to a target, while ‘non- 

‘mation’ detectors do not require movement 
to registér mietal. The motion wpe af 
detector at preseni-seems to be that most 
favoured hy both users anc manufactures. 

‘However; the final decision rests on the 

potential user of the detéctor and the type. 

of sites he/she is planning to search. 

Jt may come as a surprise that the ovo 
most Common types of finds to be made 
with metal detecitars (apan fronmy-coins) 

, consist of buttons and musket shot. Many 
of the buttons being: found date to cither 
the’ 37ifi Gr 18th centuries. Those dating to 
the Jatter céeniury, and particulary the 

} Georgian period, are the mosi prolife. In 

| the main these buttons have been made 

from pewter or copper. The pewter 

_bintons often carry Rorat decoration. 

| Copper buttons show a massive range: of 

| designs and were.often orginally gilded or 

Peeniéred, Some, in fact, were coared with 

quite ‘a thick layer of silver into which were 

sometimes engraved the owner's initials. 

Often buttons are found showing a coat of 

arms ofa particular family; these are known 

as ‘livery’ buttons and would have been 
worn on the uniforms of foormea 
coachmen etczIn the main the livery 

Duttans found by detector users date to the 

18th ar 19th centuries, although some are 

still i in use today. 









Bronze stirrup-shaped ring with a 
Lap!s-lazull stone L3th-15th century. - 
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= Mast of the areas searched by metal 

: detector users are farmland, whether arable 
or pasture: Permission must ‘always be 
sought from thé iandowner before-any 
search is made with a-metal derector: 
Arable land; in particular, can prove to be 
‘very prolific in finds in that each time it is 
ploughed more objects are brought to the 
surface that would othenvise have been 
beyond deteczor range. Some finds chat 
tum up muy be lange - such as buckles - 
while others could be small such as coins: 
no more than 6mm in cigsmeter. 

Ploughins has helped in the-recovery of 
countless thousands of irerns that had 
might not othenvise have come to light. 
One novice detector user, on his first solo 
scarch of 2 ploughed field, uncovered six 
Roman gold coins, all in mine candition. He 
took them home to show his wife, and alsa 
showed them to a coin dealer to learn 2 
litle more about them before reporting his 

: find 10 the authorities, That evening his 
: mind went over and over the discovery, 





and whether he had found alt the coins. He 
returned to the find spot the next day and 

_ recovered a further 120 coins and the 
remains of a clay ‘pot. 

Another novice déteciarist, who had. 
been loaned a detector to: usé by’ a friend, 
unearthed a gold coin of Heary VIM. The 
an proved to be unique, and he sald i: for’ 

£25,000 (it later Changed hand§ for £65,000). 

Tr is not pust coins that can command 
high prices or be of great historic interest, 

A detéctar user in Norfolk found a large 
gold signet ring. After much research the 
ririg’s original owner was traced; Thomas. 


’ Anguishe. The man was a rich merchant in 


his day and eventually became Mayor of 
Norwich in 1611. The cing’s provenance. 
heiped to Increase its value and it was sold 


' for £20,700. 


In 1986.2 detectorist gained permission 
io search the fields around Middleham 
Castle in North Yorkshire, After having 
spent a number of hours searching the area 
with some friends they dedided to cailita 
day and head back for the car. Walking back 
along a medieval track one of the.pariy 
received a signal, and from under some 
BTass roots retrieved a pendant. He tok 
his find home and washed ihe muct off it. 
Only then was its full splendour revealed. Tt 
was a lozenge shaped gold pendant, with a 
sapphire inset. frwas also engraved with 
intricate religious motifs and inscriptions. 
When it was shown to an expert it proved 
to be one of the most rare and beautiful 
pieces of 15th cenuiry jewellery ever:ta be 
found in-England. The ‘Middléham Jewel’ 
as it came 10 be known, later sold az 
auction for £1,300,00. 

The above examples, of course, are at 
the top end of the scale. However, even a 
simple burton, buckle, or coincanbea - 

‘treasure’ co its finder. It is aa incredible 
experience to unéanth and hokl an object 
thac may have last been touched by human. 
hand over 2,000 years ago. @ ALSTEREESS 


















Small heard of 
Roman silver colns 
found on ploughed 

fand in Essex by the 
author and friend. 
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Remote Control Fixes 


DPAGEGRAFT 


PHOTOS HOCHOHSHOHOHOECHCEHOHCHOHEHHHOSCEHEHOHOHHOCHLEHOHHEHHDE 
Stephen Waddington recounts when US scientist’s lost contact with a remote 
spacecraft travelling through deep space they thought it was game over. But 

thanks to a series of remote fixes by quick thinking engineers from Cornell 

‘aft was restored. 

= Cornell team), and Scatt Murchie af APL 


University, communication with the NASA c1 


ome 240 million miles from Earth, a 
spacecraft hurtled through the black 
void of space, off its intended 
course. But thanks to the creation of a last- 
minute fix by Cornell Universiry mission 
engineers during a tense 24 hours, the 
$150 million mission now has hundreds of 
new inages of 2 distant asteroid. 

The Near Earth Asteroid Rendezvous 
GNEAR) had almost been given up for dead 
after a signal failure on 20 December, 1998, 
but alter faint contact was renewed scientists 
quickly had to formulate 2 new mission plan. 

But thanks to the ingenuity of 
researchers at Comell, NASA's fei 
Propulsion Laboratory (JPL) in California, 
and Johns Hopkins University's Applied 
Physics Laboratory (APL) in Baltimore, 
signals were sent enabling the spacecraft to 
Cajiture images 4s it approached the 
asteroid 433 Eros. Bur it was touch-and-go. 

Cornell astronamy professor Joseph 
Veverka feads the mission’s science team in 
charge of the visual light camera and near- 
infrared spectrametes, wwo of the five 
science instruments carried by NEAR. His 
operations team designed the sp2cecraft 
command sequences that point and 
operate the instruments. 

NEAR's primary mission isto remain in 
orbit around ros for one year collecting high- 
resolution images and oiher science dari. 
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Spacecraft in Trouble 


The drama began Sunday, December 20, 
when a signal was sent from APL to implement 
2 main engine burn to reduce the 
spacecrafrs speed from ?:180 to 700 miles 
per hour on Its approach to Eros. This was 
to be followed by three additional bums to 
tucther recluce the speed to 11 miles per 
hour relative to Eros and enable the spacecraft 
10 go into orbit around the asteroid. Bur the 
first engine burn went awry. 

When the first main engine bum began, 
the spacecraft's built-in safety devices 


Photo 1 Tits pair of images of the asteroid 
Eres was acquired by the Near Earth 
Asteroii Rendezvous (NEAR) spacecraft 
on 23 December, 1998, as the spacecraft 
flaw by the night side of the astercld at 
a @stance cf 2300 miles (3800 KBometres) 
shortly after communtecation was restored 
with the spacecraft. 








detected a probiem and shut down the 


? burn after one sevond. The spacecraft 
2 began to nimble viclenty, and onboard 


= ‘communications systems shut down. 


Contact between scientists and NEAR was 
lost for 36 hours. Instead of closing in on 
Eros at a relatively slaw pace, the spacecraft 


: continued to speed along at more than 
: 2,000 miles an hour, 


“Aftervard, it was Black Monday We 
thought we hac Jost the spacecraft. In fact 
we thought that we had lost everything we 
had worked toward for the past four years,” 
says Ann. Harch,.a research support specialist 


? in Comell's astronomy department, who 
: designs command sequences to acquire 


camer: and speclrometer datz. 


' Waiting Game 
: The failure of the bum meant the 
: postponement of NEAR's orbit of Eros until 


next year. But mission scientists calculated 


: that within abouc 60 hours NEAR would pass 


eros, about two weeks ahead of schedule. 
Cormell enpinecrs and astronomers, with 


help from colleagues at APL, cobbled 


together a plan to salvage at least something 
from ihe flyby by commanding NEAR to take 


photographs and infrared spectrographic 
: images of Eros, But no computer progranis 


were available to send such c6mmands. 
“It was nerve-rackine. Ke really weren't 


: sure about the spacecraft. We didn't know 


if this was perhaps our last and only chance 
to sce Eros, We really weren't sure if the 


> main engine would burn or not,” said Harch. 


For the imprompt Eros flyby, beginning at 


about 53.30am GMT on December 23, Harch, 


: Maureen Bell (also a member of Veverka’s 
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Photo 2. Brightness variations of the 
asteroid Eros were measured by the 
muftispectral imager on the Near 
Earth Asterold Rendezvous (NEAR) 
Spacecraft on 14 to 15 December, 
1998, as the spacecraft was closing 
on the asteroid at a distance of 
460,000 miles (740,000 kilometres}. 
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were asked at noon December 22 to write 2 
new, emorfree, computer communication 
and sequence for the spacecraft. 

The sequence would have to slew the 
spacecraft to keep the instrumenis pointed 
continuously in the vicinity of Eras 
throughout the flyby, white simultaneoushy 
keeping the spacecraft’s photovolmic cells 
painted toware the sun. Since Eros" 
location was not known precisely, it would 
require taking 2 mosaic of four images to 
guarantee capture of each view of Eros. 

Harch had written the cammand 
prognums for NEAR’s flyby of asteroid 
Mathilde in June 1997, a2 rask that took her 
six months. Bur the new sequence would 
have to be written in just 12 hours in arder 
to reach the spacecraft in time to make the 
complex onboard revisions. 

Using electronic mail and constani phone 
confcrencinge, Harch and Bell at Cornell 
kept in contact with Murchie in Baliimore, 
and with wue grit; and much swear, the trio 
“Tote the sequence. It was sent electronicalhy 
to APL in Baltimore clase to midnighi. 

From micdoight and into the morning 
hours, sleep-deprived API. scientists tested the 
sequence for errors that coukl permanently 
incapacitate NEAR. Then, the sequence was 
sent by microwave transmission to the craft 
during the carly morming hours December 23. 

The enable command for the sequence 
was sent at about 5.G0am GMT and received 
by the craft at about $.20am, eight minutes 
before the Grst scheduled event in the 
imaging sequence. Had the enabling 
command arrived eight minutes later, the 
information would have been too fate. 

Then, more aail-biting. Scientists ac 
Cornell, APL and JPL waited anxiously to 
sce if the program worked. If iz cicn’:, the 
scientists would have Lo wait until rhe 
rescheduled February 2000 rendezvous 
with Eros for a second chance. 

Hours ijater, Harch received an e-mail 
from Mark Robinson of Northwestern 
University, a member of imaging science 
team - We have an asteroid! ... Here's a cur 
Out (partial frame} of 6MO0089838063-F0-s 
showing Christmas Dinner: The missicn 
had been saved. RS 


Further Information 

‘Additional information about-the NEAR 
projéct'is‘available onthe Web at: Johns 
‘Hopkins Appiied Physics Laboratory 4 


Aitp/Auwwjhuap! edi: weayjhuapledu: 
Jet- Propulsion Laboratory 

wip. niasa gov «and the’ Official NEAR 
Mission‘sjte . ‘nearjhizapl,edu 
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Grabam Marett takes up our challenge over PK. 
with sketches inspired by Anna Marett. 


‘] eame first’ 


What Is the truth? 





n the night of October 11th 1492 
© Christopher Columbus “prayed 

mightily co the Lord” for divine 
intervention. The crews of the three shins in 
his expedition to find the Orient by sailing 
West were close to mutiny, and the caprins 
of lus hvo compantan ships Nina and Pinta 
had begged him to tum back. History might 
have been differenr if Columbus fad bowed 
lo their entreaties, but whether by divine 
intervention or not his prayers were 
answered when at avo o'clock in the 
morming the lookout on the Pinta sighted 
land in the moonli¢ht. 

They made landfall on an island of the 
Bahamas which Columbus named San 
Salvador, since it had provicedt their 
stlvation. Until his dying day Columbus was 
not aware tharheé had failed to reach the 
Onent. and the precise location of his island 
of salyation has been a hoth debated issue. 
évér since. ‘loday there is general cansensus 
that he landed at Wading Isfand («hich now 
bears the name San Salvador), but there is 
precious litte in the way of hard evidence. 

This story may seem to have linle bearing 
on the issue of scepticism in science, but 
qhestions of theory, belief, speculation and 
truth are nox restricted to the scientific 
domain and we can use this exampte from 
history to illustrate several points. — 

Leaving aside the question of ‘divine 
intervention’ we cain ask ourselves what was 
the truth of the matter regarding 
Columbus's precise landing site, and how it 
relates to che evilence and the beliefs of 
those who have researched the subject - 
(cven on the presenlay San Salvador there 
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‘No, | came first!’ 
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Just going to dust off 
my beliefs! 


: are a number of different sites vying for the 
: honour of being the actual place of anding.) 


The ‘truth’ will probably never be known: 
We have ‘facis’, such as Columbus's log 
giving his description of their journey and 
the topography of the island, and a pitifully 
small collection of archaeological anelacts 


: providing evidence for goods of Spanish 





sdiites 


¢ origin. We have theories (ar least halfa 
dozen other islands have been poopased, 
with varying deerees of evidence), and we 
have beliefs in abundance (the tocal 
inhabitants willarpue strongly in favour of 
the ments of their own favoured site). 

What is the interested layman to make of 
this? He can nead the copious lienuure which 


has been written on the subject, he can 


even visit the various locations and form his 
own opinion if he is so inclined. But what 
he cannot do is refer to some infallible, 
absolute source of information for 2 definitive 
answer, because no such source exis. The 
same can be said for all branches of knowledge, 
and in particular for scientific knowledge. 

We have facts (ohservations and. the results 
of experimenc), we have theories Ginteltectual 
ideas linking together and explaining the 
ebserved phenomens),.and cach of us has 
our own personal set af beliefs (facts or 
theodes which we accept as being true). But, 
2s Pontius Pilate tamoush msponded to 
Christ when he claimed to bear witness to 
the trurh, ‘what is truth?’ (lohn, 18:38). In 
science as in all ocher branches of knowledge 
we do not have an absolute source of 
infallible trath co which we can refer, which is 
of course why science can be at the same 
time so fascinating. and so frustrating, 

Sinte we lack access to a source of 
absolute truth we have to rely on the next 
best thing, which is our own set of persona! 
beliefs based on our assessment of the 


> evidence and theeries. If ruth anct belief are 


bed | peeaa [bene 


not the Same thing, it is perhaps prudent to 
consider all our beliefs as provisional, and to 
dust them off and examine them with a 
criticat eye from time to time. ‘Facts’ havea 


habit of changing aver time (perhaps as new: 


observavions are made or as scientific 
methods become more sophisticated), ancl 
theories evolve as new intellects are brouphe 
EQ bear on the issucs. Consider the 
following list of ‘truths’, and your own 
‘belief status’ regarding each:- 


‘It's the truth miss, my essay was swallowed by a black hotel’ 





Just test it 
one more 
time, dear! 


Theory: Women are better than men at franing. 


@ Tite Earth is round, not flat. 


@ The Earth revolves around the sun, and 
NOL ViCE-VErsa. 


@ Black holes exist in space, and mark the 
cdge of space and time. 


@ Thermonuctear ‘cold fusion* has been 
observed in the laboraron: 


@ Ail living things, incluciing human beings, 
evolved from cOMmMON ancestry. 


© God exists, and Jesus Christ was his 
anty begotten son. 


@ Astrologers can accumtely predict 
filture events. 


@ A flying saucer crashtanded at Roswell, 
New Mexico, in 1947. 

© Elvis Presley is alive and well. anct his 
reported! death was 3 hoax: 


When I starred to prepare this list I 
imagined that ] could list the izems in 
descending order of credibility, so that 
readers would be able to pin-point sheir 
own ‘cut-off point’. [ soon realised chat this 
was impossible! Theological matters will 
divide people into atheists and believers af 
various faiths in a different way to issues of a 
scientific nature such as black holes or cold 
fusion, and non-scientists who are sceptical 
about the big issues. of science may be 
convinced of the veracity of furtune tellers. 
Nevertheless, most people would accept 
ceniin items as “tmue’ 10 a very high degree 
of certainty (perhaps that dye earth is 
rounc® for example), others as flagrantly 
false (the Elvis Presley myth?), and still 
others on which they would not like to 
cosunn themselves either wav: 

What would ir take to make you change 
your mind on any particular belief? Perhaps 
you woukl be taken aback to meet Elsis 
face-to-face in your local supermarket (as 
was featurecl in a recent advertisement). but 
you would probabiy conclutle thac it was 
you who had been hoaxed rather than whe 
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world at large, On scientifie issues which 
were oursice of your own particular fiekl of 
expertise you would perhaps consider the 
views of acknowledged experts in the field, 
and look out for comment from others 
whose views you respectéd (vou may for 
example prefer to base your judgements on 
science cofumins in the serious Droadsheets 
or science journals, and not on lurid 
headlines in the tabloid press 

it is often suggested that scientists have 
closed minds regarding matters on which 
they have already mace up their mincls (that 
is 10 say formed their beliefs), and are not 
open to suggestions chat hey may be 
wrong. This is especially the case with issues 
ofa paranormal nature, which many 
scientists are said to clismiss out of hand. 
How, we might ask, can a scientist justify his 
belief in outlandish anct untestable ideas 
such as a universe which originated with a 
‘big bang’ billions of years ago, or the 
outrageaus idea that human beings are jusi 
another kind of animal with no preardained 
special staius in the greater scheme of 
things, when that same scientist chooses not 
iO believe in paranormal phenomena which 
many peopte seem to experience regularly, 
and which should be easy to put to the test? 
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This is a question which many scientists 
find hard to answer, since che way they 
formulate their hetiefs depends on the 
subule interplay beoveen the nature of 


‘sciennific investigation, observations, and 


theories. Scientific knowledge is built up 
overlong penods, often measured in 
centuries or even millennia, and is based an 
carcful. critical analysis of many observations 
and experimenial results, coupled with clear 
and logical thinking. Oceasionaily, a great 
leap forward is made by the deep intuitive 
insight of a brilliant mind, bu: these insi¢hts 
are never accepted at face value by the 
scientific community as a whole but must 
themselves undergo rigarous analysis and 
testing by sceptical peer groups. 

Ic is oben the case thar sceptics of the 
paranormal are challenged to explain 
particular psychic phenomena. and if they 
fail to do so it is taken as evidence tha: the 
phenomena must have a paranormal 
explanation. The scientists sre then accused 
of burying their heatis in the sand and 
isnonns the reality of the evidence. Is such 
criticism of working scientists valid? An 
important part of a scientist's work includes 
publication of new results and findings so 
that data and new theoretical proposals aré 
opened up 16 entical analysis by peer 
groups. This process is never plain sailing, 
and in cui branches of science new findings 
are cliscussed and criticised in depth, often 
in heated debate, and often with the debate 
polarised by the views of non-scientists (the 
BSE saga and the current furore over 
geneticilly modified foculs spring to mind?) 

Gsining:acceptance for new ideas has 
always been a difficale andl challenging 
enterprise, and this continues to be the case 
today: Of the many exampies which could 
be cited I will briefiy mension three, one 
fram the £7th century, one from early in our 
asn centun, and one very recent: 


Galileo 


In 1633 Galileo was placed on uial, 
condenined, anct imprisoned after his 
srilling by the Inquisition for his support of 
ihe Copemican system, which placed the 
Sun rather than the Earth at the centre af 
the solar system. Although the new 
heliocentric view of the solar system quickly 
gained almost universal acceprance it was 
only as recenihy as 1992 thar Pope John Paul I 
conceded on behalf of the Catholic Church 
that Galileo had been unjusily treated. On a 
related theme, ] imarine that no readers of 
this magazine would claim to support the 
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John will be down soon - he’s just repeating his cold fusion experiment again. 


views of the Flat Earth Society (or will I be 
proved wrong by a flooc of letters’), vei a 
quick check on the Intemet reveafed that 
the sociery is alive aod well and busy 
denouncing almost all scientific advances 
since the Micidle Ages (interested readers 
can check out che latest misdemeanours of 
science on http://www. talkorigins.org/ 
faqs/Tflatearth. htm). 


Albert Einstein 
Albért Einstein published his seminal work 
on Special Relativity in 1905, and his most 
famous and important work on General 
Rei:tivity in 1915. His theones were 
triumphs of logical reasoning, and his 
theory of gravity has been described as the 
mosi aesthetically beautiful creadion in the 
history of physics. The predictions of the 
theory have passed every tesi with flying 
colours, and today:his revolutionary ideas 
form the heart of modern physics and 
cosmology. Yer when Einstein was awarded 
the Nobel Prize for physics in 192] ir was 
tor his work on the phoroetectric effect, a 
mor contribution to the fledgling new 
branch of physics known as Quanuim 
Mechanics, ancl not for his révolurionarn 
work on relativiy which was then 
considered! too speculative and raclical: 
Even 10day there are many who do not 
accept Finstein’s theories. fam sometimes 
told that, just.as Einstein's theories were 
the death knell of Newtonian physics, so 
Hinstein would be overthrown in the not 
100 distant firure. Such views indicate a 
lack of understanding of the progressive 
nature of scientific acivances, and are nat 
expressed by those who have taken the 
rouble io study she foundations and 
implicarions of retariviry dreary. 


It's haunted! ] want my money back! 
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Cold Fusion 

In 1989 spontancous “cold fusion’ of 
deuterium Gin the form of ‘heavy water’) 
was reported io have iaken place at modest 
temperanires under laboratory conditions. 


These findings were controversial, and have: 


been the result of intense research in many 
labarmuories in the subseqmrent decade. Sa 
far the findings have not been duplicated. 
and there is wilespread doubt in the 
scientific community ebout the vatidity of 
the original experiments. Yer the proponents 
of cold fusion bale on against the odds, 
and who knows? Perlans the nest Millennium 
will see the advent of an unlimited free 
source of energy from rap water! 

Close scrutiny hy peer groups and others 
is the fate of any new finding in sciénce, 
and many more examples of scientific 
advances which have either founshed or 


fallen on fallow ground could be cited. Bur 


when evidence of psychic phenomensz 
consistently fails to pass the ricorous tests 
of sceptical analysis scientists are routinely 
accused of bias or a Jack of openness io 
new ideas. It is certniniy true that most 
scientiss are wary of devotine their efforts 
10 research into the paranormal. bur unis is 
usuaily due more to the dismal success 
secord of such endeavours in the past than 
to any lack of interest in the subject. | have 
nor heard of any big lottery wifiner claiming 
that (previously acknowledged) psvchic 
powers helped with the selection of the 
numbers (or are those with paranonnal 
powers too public spirited to use their 
endowments 16 their own advantage?), and 
propery vendors are not yet abliged to 
refund the purchaser's money if he house 
they.sell proves to be haunted (as reported 
ia recent news item). Noris government 
policy, as far as | am aware, influenced by 
astrological predictions regarding the 


? future of the economy. 
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Critics of science sometimes claim that 
psychic phenomena, like religious faith, lie 
‘outside’ of science und cannot be subjected 
io the same kinds a! analysis or verilication. 
This has.always scemed to mec to be a 
rather spurious argument, since science 
purrs to concem itse!f with the. rorality 
of phenomena which make up our universe 
- how can any phenomenon be exempt 
from such an all-encompassing endeavour? 

ii is also often suggested (anc has heen 
in this magazine) that sceptics who fail to 
acknowledge the reality of paranormal 
manifestations are living in the dark ages, 
and should take note.of the many crrors of 
judgement made by scientists of earlier 
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genenitinons. In particular, it is often stared 
that if ail scientisis had been so obtuse we 
would sill believe in a fat Earth anil a 
univeise centred on the Earth. This too is 2 
Spurious argument, igsmaring che fact what 
the Copernican revolution (and any other 
major advance in science, for that matter) 
had nothing to do with open-mindedness 
dbour the paranormal but everthing to do 
with careful observation of natural 
phenomena, clear and lugical choyeht, and 
the constuction of chearies which made 
specific predictions which could be 
nigoroush rested br expedment 

Research into psychic or partnormal 
phenomena is fraught with difficulties, 
since the true believer is rarely persuade 
by the results of scientific tests, however 
convincing they may be. Asan example of 
thé power of entrenched beliefs consider 
the case of the Turin Shroud, venerated for 
ceniures as the jinen shroud described in 
the Gospel of St Mark; ancl in which the 
body of Christ was wrapped affer it wus 
taken down from the cross. The authenticity 
of religious relics has always been a touchy 
subject, anc scientific analysis is often 
deemed inappropriate in such a contest. 
However in 1988, afier imense historical 
schalarship and renewed scientific interest 
in the subject, the keepers of the shroud 
retessex! small portions for radioxarbon 
dating. The results were devastating; the 
shroud was revealed to date from no earlier 
than the Middle Ages, and although its 
mecse origin could nat be established i: 
was almost certainly an elaborate forgzer: 

This f imagmed would bé the end of the 
matier, anc certtinhy: enthusiastic believers 
in the shrouds authenticity were crestiallen 
and subciued fora number of years. Torkiy, 
however, nuHllions are said 19 venerate the 
shroud, and it is claimed thar the samples 
tested were ‘unrepreseniative’, The Church 
has recalled al! outstanding samples and 
declined to sanction further tests. in scicnce 
new ideas can never be cu off fom further 
smucy in chis way, and the work of any 
sGentist is ahvays open to critical scrutiny 

The true sceptic recusnises thar the 
Goundaries benveen religion, scdence and 
pseudoscience will always be fuzzy, but he 
also acknowledges thar the power of the 
scientific. mechorl musi always make 
precedence over preconceived ideas and 
prejudices. It is right and proper chat che 
exponents of the paranormal shouid face 2 
steep uphill battle to gain respeciability for 
their claims: after all, it is the same uphill 
bare which scientists in all fields must 
fight 1 fain acceptance for new ideas. 


Hill of knowledze. 





nlike the case with 
nemvorked PCs and the 
larve miulti-user systems 
which wen: before ther, 
security was not 4 primary 
concern in the design of 
sofware for stanthalone PCs. 
For many users this isn't a 
problem — either ghey don’t 
Store sensitive information on 
their PCs or the computer is 
kept ina lockex| room when it's 
not in use. For others, though, 
Security 8 Paramount. Someone 
working on financiat or personne! 
files in a large Gpen plan affice, 
for example, may well need 
same way of keeping that data 
from prying eyes while they're 
away irom their PC. Even home 
users may need some means of 
securing their PCs. Children 
with limited knowledge of 
Windows, for example, are 
notorious for deleting drivers, 
changing settings and generaliy 
causing mavhem on PCs, A 
lithe knowledge crn be.2 
dangerous thing. 

To achieve 2 good level of 
security on your PC you need 
to invest in some third party 
hardware or software products. 
Rowever, an accepiable level af 
secunty for many people - 
something which will provide 
PrOrmection against casual 
hacking - can be provider! 
using the facilities already 
available on ail Winciows 95 
PCs. How to provide this tervel 
of protection is rhe subject of 
this mont’s column 


Setting a Password 


In all probability. wien you first 
switch on your PC you'll be 
launched straight into 
Windows, However, by seating 
a password it’s possible to 
conigure the system so thai 
Windows will only start up if 
you type 4 valid password. To 
set 2 password, select Stan > 
Seiines > Conzro! Panel > 
Passwords. Now click on the 
Change Windows Password 
button and the Chance 
Windows Password dialog box 
is displaved, Whenever you usé 
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Want to keep prying eyes from 
personal documents and stop the 
kids messing up your PC? This month 
Mike Bedford looks at security. 


this facility you have to enter 
the okl passward (keep this 
blank if you've nat previously 
used passwords) and the new 
password ovice. The reason for 
lyping whe new password wice 
Is to provide some protection 
Reainst typing errors, LE for 
example, vou intended to ype 
Maplin but actually oped 
Msplits you'd end up tockedd 
aut of vour own system Ant! it 
could take you quite some 
time finding out by ial and 
error what you'd aciually 
typed. Following the seuing up 
ofa password, next time you 
allem to start Windows, a 
password dialogue box will be 
dispiay and you have to pe 
the carrect. password in order 
for Windows 06 start, 


Added Security 
Naively, we might assume that 
having set up 2 password, the 
system will Be touilly secure. 
Unfortunately; this is far from 
the truth and its importan to 
understand the limitations of 
this svstem. First of all, unlike 
higher security sysrems based 
on retinal scanning or 
fingerprint cecopnition, 2 
password protected svsiem will 
let in anyone who happens to 
know the password. This is 
staling ihe obvious but it’s 
something many people forvet. 


So. if vou decide, as do many 


password users. to invent an 
easy tO remember password 


such as your initials, your 
phone number or your wife's 


name, bear in mind thar this is 
alsa an easy O guess password. 
and if you decide to pick 
somcthing really obscure like 
FROG YN~ but write it down 
On 2 scrap of paper ta 
help you to remember 
it, bear in mind chat 
others could find thar 
scrap of paper. So pick 
an obscure password 


SUCI PPE COHEN dd dade eb hees eres 
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but don’t write it down. 

But there's another and 
more fundamental Naw with 
the password protection of 
Windows.95. Unless vou take 
some additional precautions, 
it's all too easy to circumyent 
the Windows password systent. 
Windows 95 aliows you to 
create 4 start-up clisk. E vou've 
never done this, i: would bea 
goxt idea ta make one now 
since it means you can still get 
access to vour PC even if 
Windows geis romily cormipied 
or important drivers get lost. To 
do this, select Stam > Settings 
> Control Panel > Acki’Remove. 
Programs and then the Start-up 
Disk tab, But just as this will, 
allow you. into a corrupted 
system by bypassing Windows 
and booting up the PC ina 
DOS entironment, icwill also 
bypass the Windows password. 
anyone with a Windows start- 
up disk can, therefore, boot up 
your PC into DOS, Cenainiy 
they wort be able ro get into 
Windows but they could peruse 
your hard disk and copy any of 
the files to diskette. 

Fortunately there is a 
solution, at least with most 
PCs. Since this is BiOS-specific. 
however. the exact procedure 
will differ from one machine io 
another, The answer is 10 tell 
your BIOS in setup {this is 
something you can enter by 
pressing the appropriate kev 
combination + usually Del but 
check in vour motherboard 
manual - during. start-up, that is 
before vou.get into Windows) 
not to allow booting from vour 
Boppy drive. And to prevent 
someone else just changing it 
back again, vou also have (0 set 
a password on the BiOS.T 
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suggest you use the same 
passwoni as for Windows. 
Using the same password for 
both isn’t really a security risk 
and it increases your chances 
of remembering something 
obscure without writing it down, 


Internet. Security 
Another area whichis a 
concem to many is Internet 
security: But i'm not talking 
about the possibility of people 
hacking into your PC while 
you're connected to the Net, 
nar of the achisabiliry or 
othenvise of giving credit carcl 
details on the Web. The wider 
implication of internet security 
is 3 major apie in itself and 
this is far tG0 involvedt to go 
Into here. However, one area 
which peopie do express some 
concern overis ather people 
knowing which Web sires 
hevve visited. Tim not going to 
quéstion why people have this 
concern and T cenaink: 
wouldn't want io encourage 
people to abuse their employer's 
trust by browsing for persanal 
interest during working hours, 


: Nevertheless, for people who 
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don’t wank 10 leave rell-tale signs, 

for whatever reason, here are a 

few iips on how to prevent that 
The important fact to bear in 


mind is that Web browsers 


normaily maintain lists of the 
URUS of pages visited and they 
even store the conrents of 
those pages. The reason for 
this is so that Hinks io 
previously visited sites can be 
coloured differently (usually 
purple} and to eliminate 2 re- 
rraasossion when reruming to 
a page which was cdisplaved 
quite recently. If you don’t 
want t6 leave evidence of your 
browsing behind, either you 
have io tell your browser nai 16 
tio. this ar you have to clear out 
this inftermiandon after each anc! 
every Web browsing session: 
Exact procedures differ from 
one browser to another but 
YOU Can prevent page contents 
from being siored by setting 
the size of the disk cache to 
zero. And you cin avoid Fists of 
URLs from being stored by 
causing followed links to expire 
ther zerp davs_ ‘You can aisa 
specifically clear thé disk cache 
and expire the followed Sinks. 


You shauid be aware. however, 


that Gliminatiog the disk cache 
will slow clown your browsing 
and that it's sometimes useful 
(0 be able ro tell whether you've 
recently a visited a page For 
which a link is shoun onscreen. 
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Photo 1. The Author's reproduction of Marathon 
the hallotrope, attached fo one section : The story goes that after the batile of 


of a palr of binoculars. The mirrors are : -Mifathon in OHRe she oe ae 
held in place by elastic bands which : rt il JEL, The SUS 


allows changes to be easily made. _— shields 10 Hash suntight signals to Athen. 
4 : This is a distance of abour 30km and itwas 
to tell ghe Persian supporters to prepare for 
: the arrival of the Persian ships which would 
= sail around the coas: to the dry We. all know 
> that the Greeks won dre bettie of Marathon 
which rather upsets this'stary. 

Later, at the battle of Salamis in 4S0BC we 
ace told that thousands of Greck soldiers 
used their shieltls to concentrate sunlight on 
the Persian ships and were able to set them 
on fire. However, a friend who is a ¢lassical 
scholar tells me thar there is no mention of 
sunliaht-signalling nor ihe burning of ihe 
Persian ships in classical ticerature. 

Bur not being mentioned in the chissics does 
not necessanh mean that the above evenis cic 
not occur. indeed, my schoolhor experiments 
showed thar suntisht releerinhy would have 
been entirely pxassible by the ancient Greeks, 
plus they harla simple alphabet which is of 
course vital for any telegraph system. 


North West Frontier 


Other than vague accounts tat the Moguls 
ohserved flashes warning rownsfotk of their 
advance towards China, the earliest reconded 
evidence | have of sunlight signalling anh 
goes as far back as the mid ¥9th ceniury 
when British iroaps were moving up to the 
North West Frontier of India. 

The flashes observed by the British troops 
were found ta be made by faok-ours using 
mirrors io flash pre-arranged simmals 
waming of the presence of the troops. ‘This 
motivated the British authorities vo study 
the possibility developing sunlivht as 2 
military telegraph system. 

The. outcome, as we saw in part 1, was the 
hekostat, intfoduced to the British army in 


VI c a | a | i H r 1875 followed around 1880 by the heliograph. 


: Harv versions of the heliostar had the sighting 
wwe Sew »>e8 Ce e880 008 : rod mounted on a small secondary tripod 


(shades of my schoalboy system) but this 
“nproach was soon abandaned in four of 


In part 3, George aT looks at variations : intégrating the sighting arrangement with the 
and elecitromechanical types. actual instrument. 









Figure 18. The Author's 

reproduction of the hellotrope : . 
showing arrangement of Silvered mirror 
mirrors on a collar, 


Plans CD 


Collar free to rotate bisecting mirrors 
axially around end of M 
telescopes or dbinaculars 3 

en axis AB 


B axis ——» to cistani station 


Unsivered mirror 


End of talescope 


Although offset, lhe view through ihe telescope is taken to run longltudinally through plane CD, 
the affset is too small to have any significant effect on alignment wilh the distant station 
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Reflected and incident ight 


Figure 19. : 
Two mirrors oe ae 
sat at $0", sae -%. 


Pair of mirrors set 


) at 80° 


When light falls equally on the two minors al an 
angle within the 'V’ iis reflected at 180° within 
the same plane as the incident light. 


lncidem tight and reflected light 


«— Unsivered minor 


~_— Féint image of sun superimposed 
on view of distant station 


i 
rT +— End of tefescope : 
{ : 


ha 


AB axis 


Ons mirror is replaced by &n unsitvered mirror i.e, Clear glass. Plane CO has 
160° arc centred on the mirror’s 'V’. Line of sight through the telescone is 


through unsdveréd mirror = zris AB 


View through telescope nuns longitudinally through plane that bisects mitror = CD 


Figure 202. The hellotrape’s mirrors. 


The Heliotrope 


Paracioxically, there was an‘earlier sunlight 
telegraph apparatus known as the heliotrope 
which was invented by Carl Gauss in 1821, 
and seems to be the earliest example of ari 
insuument designed for sunlight celegraphy. 
Remarkably. the heliotrope ateracted little 
attention untii around 1860 when it was 
brought to the notice of the British 
adminisution in india and evatustecd against 
the Reliostat. The heliotrope coukl be made 
very small and was intended to be amached 
20 the end ofa telescope or to one section of 
a pair of binoculars, It was apparenily used 
with success, especially by cavalry officers. 

the heliotrope differed to the heliagraph 
in that during signilling the distant station 
was viewed directly through 2 glass plate 
which also served as a mistor. Unforcunately 
Ihave been unable to locate an example of 
the heliatrope but bused scant infonnation 
available [ believe Figure 18 & Photo 1 to be 
a fair reproduction. It is a most ingenious 
device which } believe has the potential for 
further development 


? 
Theory 
The theory of the heliatrope is that when 
two mirrors are set at 90° they anpear 10 
behave as x single mirror that automatically 
aligns 90° to incident light falling equally on 
both mirrors. Light is therefore reRected by 
180° and both reflected! and incident fiehi 
falts within the same plane (CD). Sce Figure 
19, Althouch one mirror is unsilvered, i.e. 
clear glass, it nonethéless reflects an 
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Figure 21. 

The helloptrope 
attached to a 
telescope. 


| 
at 
x 
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towurds the distant station, See Figure 21. 

The advantage of binoculars was that whe 
left section could be used sofely to observe 
thé superimposing of the sun whilst the 
distant station wrs viewed Unough the right 
section. The mirrors folded Mat when not in 
use $0 2s tO take up little space. 


Signalling 

With Guass’ instrument, the two mirrors were 
noomally held at 90° by a spring arrancement. 
but during signalling the angle of the mirrors 
was slighty changed by a tigger operated! 
device which served as the signalling key. 
The nwo oirrocs then no flanger behaved a 


Distant station 


Rotating mirror on axis AB ajso rotates plane CD. Mirrors are rotated on axis AS until CD 
camesponds to plane of the sun 2nd distent station. Moreors are then Utted on =xis XY until 
jight trom the sun is reflected to distan station. ° 


Figure 2b, Rotating mirrors on axis AB & titting on axils XY. 


Stvercd mirror -———_—_> SUN 
T { spe Zé . 7%," / 


B mes ; _s 
» To disian! 


station 


Image pI sun 
SUpDoTIM Posed on 
view of distant station 
Sse aso Agure 2fa 


When faint image of the sun ts superimposed on the view al cfistant.stzon, the reflected 
beam [5 afiqned with the distant station, 


appreciable amount of fight. 

The mimurs areattached to a collar 
whereby plane CD, which bisects the nwa 
mirrors is fongitudinally in line with axis AB, 
this runs ihrough the centre of the telescope 
and the unsilvered mirror as shown in 
Figure 18. The collar rotates axially around 
the end of a telescope or onc section of a 
pair of binoculars. See Figure 18 & 20a. 

When the collar is rotared on axis AB, 
plane CD similacly rotates and a position 
can be found where:this corresponds to the 
perceived angie of the sun to the distant 
station as shown in Figure 20Gb. The mirrors 
are then tilted on axis XY umtil a faint image 
of the sun is superimposed on the view of. 
the distant station. Sumlighe is reflected 





single mirror, but as two separate mirrors 
reflecting a pair of beams which diverged! 10 
either side of the distant station. 

it seems thar light was directect to the 
distant station with the key atrest. Morse 
characters were produced by interruptine 
the light beam, i.c. the opposite to chae with 
the heliograph. 


My Reproduction 


| used a piece of plate glass for the unsilvered 


> mirror complemented with a Indies vanity 
— mirror, Unfortunately [ have no information 


esdibesdiangae 


of the kind of glass used by Guass. Possibly 
a different kind of glass would improve 
results - 3 better mirror would undoubiedly 
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Figure 22. Suggested arrangement for 
automatically maintaining the beam on 
the distant station. 


Figure 23a. . 
Essential features 
of an astronomy 
type heliostat. 


‘station 


Diagram shows sunlight directed on to modutzior, and set un for porthem hemiephore. 
Modulated fight can be refiected in any direction by fixed secondary mirrors. 


Figure 23b. 
Diagram showing 
mirrar’s axis 
Inclined to be 
parattel with the 
earth's axds. 


Alays anive at 
80° to mirrors 
axis aS Sun 


traverses ihe sky Ps 


Angie is equa ta 
degrees of latitude 


er ee ee ee ee eee 


give much improved resales. 

_ Ideally. the device should be of precision 
made, nonciheless, during experiments 
with my reproduction, I was able to refect a 
beam of light to a friend about lkm away 


with a fair degree of accuracy. 
? 


The Future 


With any sunlight signalling system it would 
obviously be 2 great advantage if thé light 
beam was autontaticaliy maintained on the 
distant station, indeed, devices which could 
do this have long been used in astronanly 
but ] have no record of such devices being 
used with sunlight signatling systems. 

A suitable device could be modelled on 
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an astronomy type heliostat; this is 
essentialiy 2 mirror that rotates on an axis 
that is parallel wo that of the earth, ie. 
inclined at an angle corresponding to 
latiqide. A Clockwork mechanism rotated 
the mirror so as to follow the sun thereby 
reflecting rays onto astranomy instruments 
However, there is.no reason why an 
astronomy type heliostar shoukd not direct 
the sun's rays anto a heliograph, which 
would chen no longer have he canstantly 
adjusted to follow the sun. indeed. 2 much 


simipier version of heliograph would then be 


adequate as once the mirror was orientated 
io direct a beam to the distant station, it 
would need no further adiustment. See 
Figure 233. 


articles published in American journals 


There seems to be no reason why an 
arrangement of photo cells together with 
the necéssary electronics should not 
automatically alien the beam to the distant 
station. The beam could then be either 
chopped into Morse characters, ar be 
moduiated with speech or dara. 


Sunlight Telephony 
For Experimenters 


I remember reading several articles on light 
beam telephony with artificial light in 


during the pre-war and immediate post war 


: years and actually experimenting with such 


systems (See Figure 15 part 2). But there is 


still a dearth of information on sunligh: 


telephony: It is therefore a field wide apen 

forexperiments by amateur sciéntists. 
The principal factor limiting suntighe 

telepraphy is of course sunlight, sa such 


: systems would only be applicable. ro sunny 


countries. There is also the matter of the 
*‘puoty” of sunlight. 

Shortly alter the cliscovery of the selenium 
LDR and the telephone earpiece some 
pioneers reported ut weird sounds were 
emitted by the sun. These were aturibured 
to distuchances on the surface of the sun 
and at. that time aroused some scientilic 


: interest This phenomenon may well 
: Warrant further study by amateur scientists. 


di lebecaseris pends 


TOMER IE EORLISECSICCOIT SET 
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Modulation 


In ics simplest form, rays from the sun would 
be manually directed to che modulator with 2 
heliograph type mirror, although it would be 
advantageous for this to be done automatically. 
Modulators and receivers base! on designs. 
originally developed for anificial phe 
telephony should be equally applicible to 
sunlight as ctemonstrated by the Gennan 
WW? photophone mentioned in part 2. 
Many years ago when experimenting with 
artificial light telephony | employed a 
modulator based on an old balanced 
amature Joudspeaker which by means of a 
linkage caused a small mirror to rock on its 
axis. A moving coil loudspeaker should be 
perfectly satisfactory. See Figure 24a & 24b. 
The mirror deflected a greater or Jesser 


: aniaunt of light, depending on the tevel of 


modulation, away from the exit slat thereby 


> elfectively modulating the light beam. 
2 However, as mechanical inertiz limits che 


frequency response of an electro/mechanical 
modulator, the mirror must be made as 
lighe as possible. 

On the other hand, the maenetic field 


modulator Gee Figure 17 part 2) has nq 


maving pits and the frequenty response 


would seem to be limited only by the 


inductince of the solenoid winding. However, 


: during experiments conducted many years 


ago I found thai an intense magnetic field was 


necessary to give a cdiscemible clégree of 


modulation. Nonetheless, it offers tremendous 
scope for experimentation especially with 
regard] to substirating other materiais for the 
Jead glass rod. 

The recéiver could be based on my early 


: carheadlamp system (sce Figure 15b part 


eedeiibeagete 


2). with the large photo cell replaced by a 
tiny phoio diade on which the light beam 
could be accurately focused. 


Covert 
Only low power would be required by the. 
modulator, this could be conveniently 
derived from solar panels. Sunlight signalling 
devices would therefore seem well adapted 
for use by agents operating in hostile territor: 
Moreover, unlike Hertzian wave systems, 
where even microwave beams arc not : Ses 
immunc:io being picked up by spy satellites, + Sofenoid ie 
a pencil af light would afford great secrecy — danke , 
as one would have to be in line. with the 


: “ 
beam in order to observe the signals. af ae a, 
: : 1 
: §mail mirror 
r] 7 : Parallel ray 
Antiquity 2 Diverai —_——* to distant 
fo quote Clerk Maxwell, “Every student of — ; Narging fay station 


science should be an antiquary in his subject”? = N.B Maximum light passes o 
Indeed, physical laws do not change and 3 through [ens *B’ 

that which was valid a 100 years ago is fiusras 
valtcl today. [lowever, today experimenters 
have the technotogy that the pioneers iacked. 4: [| Figure 24. Basis of an 


Scone 


Lens A 


Parallel ray 
3 from the sun 


Indeed, amateur scientists now have : | experimental electromechanical 
access ta sophisticated measuring i migusal in ae 
equipment unheard of in my young days - i | telephony - published in an 


thcy now have the means to have.a fresh : | American magazine cirea 1950. 
look at some af the olcter systems. So, Set : 

us now look at hwo early systems that were 
based on ulira violet and infrared light. They = 
arc considered worthy of mentian in this = 


study because they demonstrate the ingenuity a 
ght dissipated 


and far sightedness of the pioneers. =——— Cit iss 
: . “_ , a 

Ultraviolet z N.B Pairror is now in posiion of 

Pechaps the most ingenious System: was maximum modulation -iess fight 

conceived by Professor Zickler around 1880. : passes through tens ‘A’ 


It-was based on the phenomenon that the 
dielectric strength of air is dramatically 
reduced by the presence of uleraviolet light é 
ark che resultant ionisation. | have.no : Sunlight is reflected on to lens ‘A’ by a manually adjusted minor or by an 
; a: oe - : : : astronom e heijiostat see Figure 23a. Modulated light leaving via fens 
vr keeee mes Gece: 'S' is ane to a distant sation by a second mirror. , 
are included for interest’s sake. See Figure ; 
25. Perhaps a reacter could find an application 
for this phenomenon. 
With Zickler’s system the light source was gap deliberately made too wide fora 





activatcd 2 coherer which in tum operated a 


an arc lamp which is rich in ultraviolec tight. : discharge to normally occur. When ; bell, ic. a miniaturisecl Marconi type 

A quartz Jens, which is transparenttoU.W 3 ultraviolet light impinged on the Spark gap, transmitter and receiver. See Figure.25 
light, directed a light beam to the distant : the air dielectric broke down and a =: Signalling was by means of a glass shutter 
station. The receiver consisted of a spark = discharge immediately occurred. This ? which was transparent to visible lighc but 


tnductian 
spark’ call 


Wf 2 3 


Spark 
gap 


Voltage pulse Glass shutter 
wi blocks uv light 





N.B. Spark gap nonnally too wide far discharge to occur. 

Voltage puises produced by induction coil charges capacitor 

so itimmedialety discharges through col!. Presence of UV 
+ Coherer light causes breakdown of alr cietectric of ihe spark gap. 

Resuttant spark causes a voliage pulse that triggers the 

coherer this causing the bell lo ring, Keying js by means of 

@ glass shutter which blocks UV light bul allows passage of 

~ vistble light 





Figure 25, Representation of Zickler's 1880 ultraviloet telegraph system. 





June 1999 ELECTRONICS AND BEYOND @EP 








Radiant heat 
—— (infra-reo} 
ack a 
e lron/capper 


junctions 


Note the similarity of the hot iron bar to 


Hot iran rod 


Parabolic 
reflector 


the lime pencil of the lime fight in Figure iia of par 2 


issue 137. 


Figure 26, The Author’s Interpretation of Steinhells radiant haat telegraph system circa 1840. 


i, Shield held 
in normal way 


Lef arm - 
through here Grasped by left 


hand Rays from sun 


2. View enemy 
ship ihrough 
sighting hoie 


<j eccnnneesesspengasnns se 
‘ 


3. Grasp sighting bar 
handle with right hand; 
this would normally 
hoid sword 


Reflected sunlight 


Sighting dis¢ 


Hardboard coated wiih 

kitchen foll to simulate a 

fiat polished shield 

4. Keep sighting vane in-line with ship and adjust shield so that reflected sunlight 
Muminates sighting disc as shawn in Figure 27b. 

The rays irom lhe sun ere then reffected to the enemy ship. 


Figura 27a. The Author’s simulation of a shiefd that could have been used by the 
ancient Greeks to concentrate sunlight on the Perstan Ships. 


Line ol sight to enemy ship 
Dark circle caused by 
hole in shicstd 


IHuminated area caused 
by refiected rays 


Figure 27b. The sighting disc 


not ta UM light. So, visible light wasainays =| Radiant Heat (Infrared) 


presem and this facilitaced wdignment of 
both sender and receiver. | lowever, as 
signalling was by ultravioles bight, and 
therefore not visually apparent, Zickler 
promotce his system on the grounds char 
his system afforded preat secrecy. 


> Steinheil’s mdiant hear telegraph system 
was ahead of its time and the development 
ofa practical IR system nad to await for the 
development of modern inira red lamps and 
sensitive detectors, epically phota diexies. 


Cd ld bbe LEREAe bbe 
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With Steinheil’s system, See Figure 26, 
ratliant heart produced hy a hot iran bir, 
was directed by means of a parabolic 
reflector to a distant receiver where a 
similar releclor cancenmazed the heat ante 
a ‘thenono-eleciic pile,” presumably a stack 
of copper/ iron junctions. This produced a 
current that deflected the needle of a 
galvanometer. Signalling was by deflecting 
the beam of radiant heat away from the 
distant station. 


+ 


Salamis 


To complete this study, 1 return to the battle 
of Salamis. So, let us now assume that the 
ancient Greeks did indeed have a sunlight 
telegraph system and therefore had a 
siphting system. it is logical 10 assume thai 
with some modification the telegraph 
sighting arrangement could have been used 
by Greek soldiers standing on lifts 10 direct 
the sun's rays orto the Persian ships. 
Keeping the beam on the Persian ships 
would of course mean making corrections for 
both the movement.of the sun and the 
moventent of the shins, Nonetheless, my 
experiments with the arrangement, shown 


> and described in igure 27, demonstrated that 


wilh some practice, the reflected beam could 
have been mainrained on the Persian ships. 

Notwithstanding that the Greek shielris 
would have had surfaces fur from optically 
lai, dhe combined effect of sunlight 
reflected from thousands of shieluis would 
have mile life on board very 
unconmloriabdle it nat actually setting the. 
ships on fire! 


Thanks go to... 


Major R Pickard of the Royal Signals Museum, 
Blanford for providing 2 photograph of the 

heliograph in Mesopotamia and for lirerature 
on the lime light and the German photophone. 
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x 
an last months article we 
looked a: some of the 
M fundamental principles 
behind metal deteciar design. 
Tris month we take a more 
practical approach and jook ai 
the construction of a simple but 
effective metal detector using 
some of the techniques discussed. 
Many differen: types of 
detector are avdilaite reach builr, 
some of which provile achhanced 
funcdions and are microprocessor 
contwoalled. The intention is nat 
10 ry to emulate the performance 
ind features of these units as top 
of the range detectors are offen 
complex and costh: The project 
is timed at those who are new to 
metal deteciing and are 
mnlerested in experimenting with 
2 basic deiecior thay is relatively 
easy to build. 


Figure 1. Simpliffed block diafram. 


Overview 


The.desion makes use of the heat 


Frequency principle whereby a 
metal object in close proximity io 
a search coli mokiifies the 
frequency of an oscilaror, When 


, ned wich 2 second oscillator, 4 


mixing prexiuct relating to the 
differente in frequency beiween 
the evo oscillators is prodeced 
in the audible frequency range. 
This is knownas a beat hole, 
hence the term beat frequency 
oscillator, The change in frequency 
depends on the size of the 
meta! object and distance from 
the search coil. When amplified 
the audio frequency ourpur Alay 
be used to drive 2 small 
loudspeaker or headphones: 
Figure 1 shows a simplified — 
block diagram for the circuit. 


Circuit Description 
Figure 2 shows the circuit 
diagrim for the unit. Efectrolytic 
capacitor Cl decouples the 9V 
nower supply fine. This helps ro 
ensure thar rhe power supply 
rails remain relatively free of 
noise. Regulazar RG1 proviies a 
stabilised 5V supply tor the 
oscillator stages of the circuit. 
Decoupling of the 3V supply is 
provided by C2 and further 
high frecuency filtering is 
accomplished by R1, C5, RE and 


GFP ELECTRONICS AND BEYOND June 12999 


In Part 2, Gavin Cheeseman 
constructs a working detector. 





Cd. Inductor 12 ts the search cail, 
and together with cipacitors 
YC1. C3 and Ci it farms a 
parallel resonani tunel circuit. 
The temect circuit determines 
the operating Irequency of the 
oscillator formed by field effect 
transistor TRI and associatecd 
components. C3 and C4 
effectively act as'2 capacitive tap 
and provide a suitable point to 
apply feedback to the tuned 
circuit without the need to tap 
the search coil directly. This 
simplifies the construction of the 
search coil. Resistor R2 ensures 
that there isa DC path for TR 
and sees the DC bias level. 

TR2 and associated camponenis 
tanm a second oscillator which is 
mixed with the search coil 

: oscillator to produce a beat 
: frequency This tine the openiting 
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Figure 2. 
Circutt diagram. 
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frequency is determined by 
tuner! circuit TE. 2 standard IF 
oscillator cuning can with an 
intevral capacitor. The operation 
of this stage is slighdy different to 
the search coil oscillator as the 
feedback is applied direcaly to a 
iap in the inductor as opposed to 
Using 1 capadiuive 1p. 

The outouts from the Search 
coil oscillator (TR1) and ithe beat 
frequency oscillator (TR2) are 


af 


—" FF = Se Se = 


F 

| 
: 
| 

| 

i 

{ 


hall 


wif 


fed to che next stage comprising 
TR3, RG- 11, C9- Cis and D1. 
This section acts.lo mix rhe 
Semnials trom the pvo oscillators. 
and pride a filtered audio 
frequency ourpur corresponding 
10 the difference between ihe 
oscillator frequencies. The Greuit 
is relatively simple bur nevertheless 
generally provides an acceptable 
level of performance in this 
application. Preset variable 








resistor VRI allows the level of 
the search coil osciflator to be 
adjusted as required. 

The devel of te audis 
frequency outpui proxkiced at 
D1 is retativeh: small {in the_ 
region of x few mV) and is 
generally not enough to usefulh 
drive a gunstucer. Operational 
umplifier 1C1a is used to amplity 
ine signal up to a higher level. 
Resistors R12, R13 and C14 


SGe i Phased iterte 


ira 


Phdalevlibheddtaeelaseeeia nites binede 


4¢rethede 


Seatiobtiaivreae C1 aPtterear 


*hiddi¢:erae 


provide a reference level for the 
device whereas R14 and R15 set 


: the amplifier gain. The output is 
fed to volume control VR2 vis 


coupling capacitor Ci6 and then 
on to a buffer stage jormecdi by 
IC id and associated components: 
C18 acts 25 a DC blocking 
capacitor at the output. 

A further stage based around 
ICIb produces a DC level 
derived from the A.F signal az 
the-output of IC1a. This may be 
used 1a drive a moving coil 
meter (specifically LESGB). A 
second (auxiliacy) DC output is 
provided at P7: The meter can 
be uselul when runing the 
Oscillators to ‘zero beat’ and 
also provides some indication 
of battery condition when 
ceurectly set up, Variable 
resistor VR3 and resistor R23 sei 
the maxinium deflection of the 
meter, It should be noted that 
ICla-1Cid all form part of ihe 
same quaui op-amp packare. 


Construction 

There aré several aspecis 10 
consider with regard to 
construction. In acdition to 
building and alignins the circuit 
it is also necessary to construct 
a suitable housing. It is‘also 
possilile to use different coil 
arrangements 6 modify che 
respanse of the detectar. These 
poinis are dealt with separatels. 


Circuit 
Construction 


The circuit niay be built on 
matrix board of printed circuit 
board. It is necessary to provide 
a means of fixing the circuit 
board into the case. For the 
proLotype unit, chreaded 
spacers were used at each of ~ 
the four corners of the boanl 
(Figure 3}. Depending on the 
housing it may be necessary iw 
replace the screws supplied 
with the spacers with longer 
iypes, It is acivaniagcous to 
work out the required position 
for the circuit board in the case 
and cirill any necessary fixing 
holes in the Board befone 
mounting any components. It is 
worth tking some dime over 
this, a5 trying to cirill holes are 
late stage in a completed circuit 
board is awkward and it is easy 
to damage components if the 
drill stips. Similacls, iz is sensible 
io dauble check rhe 
connecdons and lavout of the 
completed board visually before 
it 15 tstalled into the case. 
There is nothing worse than 
completing the construction 
and installation anly to realise 
that some cnitical component is 
missing or wrongly connected. 
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Figure 3, Example showing how 


to mount the circult board, 


FELO5AC7 
viewed from 


Out {2) In ¢1) 
Comm (3) 


Fifure 4. Semiconductor pincuts. 


Although. the lsyour of the 
circuit is not over critical, there 
are relatively high frequencies 
involved so the usual common 
semse rules should be agpticd. 
in particular avoid long wiring 
runs berween components on 
the circuit board ats stray 
coupling may orhenvise result... 
The components shoukl be set 
outin a similar order to that of 
the circuit cliagram. Try to keep 
high frequency de-coupling 
capacitors as close 2s possible 
tO associaied components as 
this helps to reduce noise ancl 
instability on the. suppty rails. 

When fitting polarisec! 
COMPONEHLS such as 
semiconductor and electrolytic 
capacitors, please ensure thar 
the devices are connected 
observing the comect polarim 
Connecting components 
incarredly may result in damage 
Lo ibe circuit and can afsa 
present a safety hazard. Figure 4 
vives semiconductor pinout 
information. The polarity of 
diodes is indicated by 2 hand on 
the body of the device adjacent 
to the cathode leacl. The cathode 
lead of LED's is normally the 
Piocrtest. of the rwo and is often 
aiso indicatedi by a flat edge on 
the component body as shown 
in Fipure 5. As réyants eleciroitic 
capacitors, tae negative lead is 
normaly indicated by 2 negative 
(-) symbeo! on the capacitor 
body adjacent to the relevant 
leacL The negative Iead is also 
normally the shortest of the 
Go. Iris recommended thai a 
DIL socket is user! for 1C1. 


BC548 
viewed from 
below 
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MPF102 
viewed from 
below 


Ic is required to mount some 
of the components off board, 
the mast obvious being the 
search coil. The volume and 
tuning conurals may either be 
mounted directly oato the 
circuit board or wired off The 
wiring to the tuning contral is 
effectively part of the search 
coil euned circuit and therefore 
should be-kept.as short as 
possible so as to avoikl prosiminy 
effects and mechianica! instability, 
Screened lead mary be used to 
reduce these problems if 
necessam Variable capacitor 
connections are shown In 
Figure 6 for guidance. i may be 
necessary to extend the 
canickar spindie depending an 
the rype of housing usec When 
mounting the VC], take care 
not 6 insert the fixing screws 
100 far into che canaciior case 
#5 this mav-damage the 
componen. Figure 7 shows 
battery, meter and sounder 
winng. The meter may be fixed 
into the case using a suitable 
adhesive. there are also optional 
items such as a headphone: 
socker that. may be considered. 

As discussed earlier, the 
audio ouput ef the circuit is 
derived trom the output ofan 
operational amplifier via a small 
limiting resistor, Therefore the 
ourput level is Eniiced bun 
should be loud: enough in many 
circumsiances. The circuit may 


be used to drive high impedance: 


(G49) loudspeakers (e.g. YT27E) 
or piezo transducers (e.¢. YUS2D). 
in rloisy cnvironotents it may be 
usetul to use headphanes. A 
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switched headphone socket may 


he fitted so that the aurput 
normaliy connects to a 
loucispeaker but when the 
headphones are inserted! the 
loucispeaker is disconnected. 


Coil Construction 


‘There are several different 


mcthods of construciing the 
search coli. The coi! used for 
che protainpe was consteucted 
from insulated hook-vp wire. 
(BLOODS) and consists of 25 
toms of T8crn diameter. This is 
Hlustrated in Figure 8. It ts 
iMportant to use the camectr 
dimensions ancl sumber of turns 


so that the resonant frequency 


falls within the correct range. IF 
different parameters are used, it 
will be necessary to take steps to 
ensure that the circuit resonates 


Figure 5. LED potarity. 
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at the correct frequency. An ofc 

paint can was used 2s 2 former 

when winding the coil. The 

tums may be secured using 

electrical insulating tape. The 

shape of the coil affects the 

cesponsé and sensitivity of the 

meal detector. In general a 

smaller coil will provide less 
sensitivity than a larger coil but | 
will also prowidlé bétter | 
pinpointing accuracy Therelore, 

there is aways a compromise. it 

is also possible to modify the 
response by forming the coil 

inte different shapes. For f 
example by forming a large coil 

into a ‘double D’ or dumbbell 
configuration (Figure 9a) it is 
possible co obtain a null for: 
pinpointing whilsc sciil 

maintaining some of the 

sensitivity of a larger coil. The 
example shown in Figure $B 

provides narrower covernige 

thar can also be useful for 
pinpointing a find, Othec chan 

the requirement to resonate the 
circuit at the correct frequency, 

it is entirely up to the user to 

decide on the final size and 
configuration of the coil.. The 

search coil should be connected 

to rhe circuit board using 

coaxial cable. 

In addition to the main coil 
winding there is also a shield 
wintling that helps to reduce 
electrostatic effects whea the 
search coil is in close proximity 
12 non metallic objecas. The 
cenire of the shield winding is 
connected to OV The shield 
winding must be broken half 
way along its length so that it | 
does not act as # short circuit 
secontiary winding to the 
search coil, as this would result 
in undesirable effects such as 
quenching the oscillator. Once 
again, although less than ideal, 
insulated hook-up wire has 
been found 10 be quite effective. 

The shield windines should be 
close spaced and cover the 


i | 


TR1 
gate (g) 


TR1 
gate (g} 


OV/ 
screen 


Figure 6. Variable 
capaciter cannections. 





whale of the search coil as far 

as possible. The precise number 
of tums is not purticularh’ 
critical, An alternative is-10 use 
metallic tape,. There will 
inevitably be some detuning of 
the search coil circuit but this 
can be compensated for wher 
alisming the circuit. 


Choice of Housing 


The choice of housing is up to 
the-user. Figure 10 shows a 
typical example. It is not 
necessary to purchase specialised 
Parts to produce an effective 
hausing, readily available 
houschold materiais may be 
used. The parts thai are not 
stocker! by Maptin are available 
from DIY stores etc. A length of 
standan! plastic water pipe was 


dd ee 
awn i. 


Figure 9. 
Examples of 
search cali 
configurations, 
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Metal Detector Circuit Board 


usecl to create the hoom 
seciion and a conveniently 
shaped usility hook forms the 
handle. The overall length of 
the boom may be adjusted by 
drilling a number of mounting | 
holes along the length of the 
nlastic pipe: An alternative is to 
slide-a jength of smaller 
diameter pipe into the main 
boom as illustrated in Figure 11. 
In keeping with the best 
traditions of children’s television 
the search ¢cail housing is 
nothing more than 2 pair af 
plastic dinner plates bolred or 
glued together. The presence of 
metal objects in proximity to 
the search coil (such as fixing 
bolts) vall obviously modify the 
frequency of the search coil 
oscillator but this is not 
generally 4 problem as long as 


F 
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Figure 7. Wiring diagram. 


the final circuit alignment is 
camed oui after mechanical 
cConsimuction is campiete. It is 
important that che search cail is 
held firmiy in position inside 
the search head. Any variation 
in position reiative to metal 
fixings will affect the oscillator 
frequency and can protluce an 
annoying form of mechanical 
instability The coil should be as 
clase to the base of the search 
head us possible so as to provide 
the maximum effective detection 
range. JF necessary the search 
head can be waterproofedi tising 
silicone rubber sealant. The 
search head is mounted to ihe 
boom using ovo aagle brackets 
as shown in Figure 12. 

Fixing hardware such as bolts, 
nuts and washers havc not been 


i. specified as the requirements 
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Fifure 10. 
Example of 
typical case 
construction 
arrangement. 


will vary with individual housines 
and fing umingentents, Suitable 
fixings can be found in the 


~ Fixings anc Harchware section of 


© the current Maplin catalogue or 
> in most pood DIY stores. 


AS mentioned the search coil 
is CONNecIed Lo the circuit 
board using coasial cable. This 


= may be fed through the cenure 


IPPERE Oh aA eS EER wee esinnes 
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seoapenes 


of the boom for convenience, 
The circuit board is housed in 
plastic bax stack code BZ74R. 
Make sure you leave enough 
space for tbe loudspeaker or: 
uransclucer. The-box is mounted 
ona the boom using suitable 
brackets. The final position 
Should be chosen 10 allow 2 
clear view of the meter and easy 
access £0 controls. It is useful to 
labei the. controls as iustrated 
in Figure 13. ° 

Depending on the intended 
application for the metal detectar, 
it may be wise to waterproof at 
Jeast the lower part of the unix. 
Silicone rubher is often the best 
type of seatant for this application 
but, in any case, it is always wise 
to check that the sealant is 
suitable for the material it is 
being used on. It may be possiblé 
to encapsulate the search coil in 
epoxy resin without significantly 
desriding the performance but 
remember that once this has 
been done it is not normally 
possible to make any further 
modification to the coil 
dimensions etc. It is therefore 


Search coil housing 
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Washers 


Figure 12. Attaching the search coll housing, Bolts 


actvisable to censure that the 
detector fs aligned and working 
eormecdy befare carrying out 
any final waterprooking. 


Testing and 
Alignment 


Testing and alignment of the 
unit is passible without any 
specialised rest equipment; 
however, an oscilloscope or 
Frequency counter make the job 
considerably easier, [1 is also 
advisable 10 COmNECE 2 
multimeter set to measure 
current in series with the power 
supply to the metal detector in 
order to check the input current 
is NOL Excessive at switch on. 
Before connecting the battery, 
please ensure that VR3 is set to 
the +V end of its uavel; this 
helps to avokl che meter hittine 
the endstop which may result in 
possible damage. 

Apply power to the detector 
circuit. The power supply 
connects bernween Pl (+ ¥V) anc 
P2 (OV). The circuit is designed 
to operate from a 9V PP3 
battery. Please ensure that you 
connect the batiery abserving 
the correct polarity 2s the 
circuit may otherwise be 
damaged. Set the power switch 
to the ‘ON’ position. Set VC1 to 
the centre of its travel, VR1 to 
mic position and VR2 to 
Maximum. Ac this point, it may 
be useful to check the voliage 
art he ourput oF RG] (3V). 

For the circuit 10 Operaic 
correctly it is necessary to align 
TI so that the beat Fequency 
oscillator (TR?) operates at 
approxinvately the same 
frequency as the search coil 
oscilator CTRI). The exact 
onpenting Fequency is nor too 


- 
* 
= 
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critical irom an operational 
point of view as long-as the 
frequency of the two oscillators 
approximately coincide, The 


frequency is typically in the 


400kHz - 500kHz cange. Ifa 
frequency. counter with a high 
inypedance Input is available, 
this can be used to check the 
oscillator frequencies making 
che whole process somewhat 
easier. If nat, the simples: way is 
probably to slowly adjust the 
core of TI uniil an audio 
frequency note is heard irom 


Figure 13. 
Front pane! 
fahel template. 
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Top section of search head 





thc OULPUL transducer. Once 
you have an AF output, adjust 
YR1 for optimum performance. 
This adjustment is relatively 
important as if the osciflator 
level is too hich, distortion will 
often result. Once optimised, 
carefully trim the settine of T] 
10 reduce the pitch of the AE 
output until a ‘zero bear’ is 
produced (oscillators at ihe 


same frequency). It should now 
be possible to change the pitch 
using luning capacitor VC1. The 


zero beat should occur around 


mid position but this will send 
to vary with external factors 
such us temperature, 

As with most analogue circuits 
of this npe where some 
panimeters may vary considerably 
it may occasionally he necessary 
to make small changes to circuit 
values to allow correct alignment. 
In particular, depending on the 
search coil arrangement, it mess 
be necessary to discommect one: 
gane of the mmning capacitor VCL 
ta allow the oscillators to be 
aligmect to the same frequency Gf 
the search coil ascllator 
frequency is 120 low). Conversely; 
if the frequency.is too high 
connecting an additional small 
capaciance (a few pF) in parallel 
with YC1 will result in che 
oscillator minning at a lower 
frequency. 

if everything appears fo 
working correctly the meter 
circuit may then be aligned. Ser 
tuning cantrol VC1 to provide 
an output frequency of around 
kHz and adjust VR3 until che 
meter reads full scale defection. 
When ihe toning.contral is 
retumed to zero beat position, 
the meter should then reac 
vero. Take care w avoid the 
meter indicator hitting the end 
stop. ifthe meter deflects in the. 
Sroang direction ar any snwe 
switch off and re-check the 
circuit conncctiogs. 

Hold 2 metal object close to 
the search coil. The meter 








should deffect and the audio 
frequency should change. ‘Try 
different settings of VC1 to 
obtain the most sensitive setting. 


Using the detector 


Once alignment is complete, 
the detector is ready for use. 
The unit should be capable of 
detecting metal objects up io a 
few cm away from the search 
coil (depending on size). The 
detector may either be set to 
zero beat such that it is silent 
until a metal objecr is detected 
or can be set $0 that iz produces 
a2 continuous 1one which varies 
if metal is present. The latter 
methoxl is useful for detecting 
small abjects which may anly 
produce small changes in pitch. 
Non-meétal objects may also 
produce @ response under same 
circumstances but this shouicl 
generally be less pronounced 
than when metal is detected, 


Experimentation 


The circuit shown is not fully 
optimised and more experienced 
readers may wish to experiment 
with differen, component values 
and configurations and with 
different search coils, As 
mentioned, it is relatively simple 
to change the operating frequency 
to suit indiviciual requirements by 
changing the number of tums on 
the search cod and by connecting 
addition! capacitance in parallel 
with T1. It may also be possible to 
improve stability by using higher 
Wlerance companents in the 


> oscillator siages, 


An audio power amplifier is 


> not included as it was considered 
that the additional current 
: consumpiion would reduce 
> battery lite. However, there is no 
= reason why 2 small auclio 
> amplifier cannot be added if extra 
= volume is required. A glance 
; through the Semiconductors 
'? section of the Maplin cualogue 
: will show that there are a wide 
> variery of offthe-shelf power. 
_ ¢ ampilifer ICs that are suitable for 
; this purpase. Examples are the 
: well aed and trusted TAS820M. 
> and the TDA7052. 


Legal 


- Requirements 

> Fhere are various legislative 

: requirements regarding mactal 

= detectors and ‘treasure huating’ 

> in general. It is outside the scope 


of this article to cover these issues 


: and readers are advised to make 

: themselves aware of any specific 

: Fetquirements before using the 

: detector. In any case, users should 
? always seck the permission of the 
? kind owner before using 2 metal 

: detector at any location. 


Finally... 


: The metal détector described in 
: this article is. relanvely simpie 

: but Wustrates how a basic unit 

> may be prexluced at relatively 

: low cost. Even simple units of 

:. this type can provide surprisingly 
> good results when carefully set 
: up and used. Who knows what 
> treasures you may find? 


PROJECT PARTS LIST 


RESISTORS 

‘Rd, 4: 

"R2, 5, 8,-9, 23, 24 
Lo 


‘GAPACITORS 
Ci, 2, 18 

C3; 4: E 
C5¢.14, 13, 22. 
Ci2, 14-17,°20, 21. 
‘C19 


NCA 
SEMICONDUCTORS 


RG. 
Di-3 
C4 . 


. MISCELLANEOUS 


TL 
P1-6 


Hor.Enel Preset'10k 
Pot Log 4k7 


Gentlect 100uF 16V 
19% Polysty:inF 
MiniDisc O,4uF 16V 
Gentlect 10uF 63Y 
Céraitiic 10nF 
Min AM Tuner Cap 


LMA24t 


YMCS17104. 
Pin 2445 ° 


SPST Ula Min Tesle- 


Sig Strengih: Meier 
Knob A7B 
7/0.2:Wire 10M Bik 
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~ that all our irons are stiil very competitively priced 





OUR 
LATEST) | 
IRONS 7 fm) 
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Our quality range of thermaliy balanced irons is 
now even betrer than ever. Easier to handle, cooler 
to use,"each iron is manufactured in the UK and 
meets CE conformity. There’s an ‘In Handle’ 


adjustable temperature model and burn proof 


lead option and a wide selection of soldering bits. 


That's the good news. The even better news is 


Fel: 01822 613565 Fax: 01822 617598 


WWwWw.antex.co.uk 
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John Mosely constructs t0vo more mint Rits. 


he opening pages of the 

Projects & Education 

section of che latest 
Maplin Caralogue list 11 kits in 
the Minikit range from 
Velleman, a range that includes 
a water dlarm severat ‘visual’ 
kits (LEDs, sound-to-lighs) and 
various sound kits such as the 
metronome anc signal 
generator discussed last month. 
All the kits cost less than a fiver: 
~ £4.99 including VAT - and all 
but one are powered by a 9V 
PP3 battery (not supplied). 

This month we pick pvo 
diverse kits from the Velleman 
Minikit range -a water alarm and 
a metronome. Both of these 
kits have very practical 
anplications. The water alarm is 
very simple and is icteal for the 
young beginner and student of 
electronics, as within 2 very 
short period of time, a working 
project can be conscrucred. 
Velleman even provide the 
colour codings for the resistors 
and the markings, where 
tppropriate for capacitors, so 
ihat placing the right value 
component in the correct place 
on the board is sinipie. It is this 
attention to derail that makes 
these kits suitable for the young 
and student of electranics. 


Water Alarm 


AS arcuits go this could not be 
much simpler, but it does have 
very practical uses. Linder 
ndrmal circumstances the 
circuit is effectively ‘off,’ anu is 
only switched on when the wwo 
probes have a resistive path 
herveen them Le. wier. The 
BCSi7 Darlington transistor is 
then switched on and a current 
passes through the buzzer - 
which produces a very louc! 
inntating noise that requires 
your atrenuon! 
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The arcuit can be literally 
constructed in under 10 
minutes. Bul beiore starting 
construction itis worth = 
deciding whether vou wish the 
sensar probes to be remote 
from the board and sounder. 
This can he up to ovo metres 
and so does provide same 
flexibiliny in any application, and 
Velléman thoughtfully provided 
2 converienc ‘break’ point on 
the board so that the sensor 


—— 


OV Battery 
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pads can be placed remotely: 
Carefully use a small hack saw 
to separate the boards. Insert 
the owo resistors first followed 
by the transistor, the sounder 
and the bartéry holder. 

Once construcied, the kit can 
be tested by moistening u finger 
an placing across the mwo 
sensor pads. Ifall is well the 
buzzer should emit a ioud 
noise, J did check chat steam 
will, alier 2 coupic of seconds, 


The circuit will effectively 
only consume current when 
activated, so battery life should 


> be considerable_ 


“WATER ‘ALARM 
PARTS 'LIST 


RESISTORS 
Ri 
R2 


10k Min Res 
A7OK Min Res 


Le te 
BChi7 


ke, aes . 
SV PPS Battery 
PP3 Battery Holder 
Sounder 
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Metronome 


A mecronome is st device 
designed to mark exact time by 
a regularly repeated tick: 
Original they were clockwork 
tlévices, invented by Johann 
Maelvel in 1814 and used a 
sliding weight to regulate the 
speed of a pendulum to assist 
in setting tempo. ‘They are now. 
in general, silent digital display 
type devices, The Velleman kit 
offers an audible and visual 
Guiput, athough onhy simplistic, 
viz a sub-miniature loudspeaker 
anc 2 3mm red LED. 


Construction 


Construction is very swaight 
forward, and should start with 
the small components first, they 
are: resistors, diodes, capaciiars, 
transistor, electrolytic, LED. 
vanable resistors, DIL IC sockets 
switch etc. It is important to 
observe correct polarity of the 
transistor, diode, electroiytic 
and LED. The board legend 
clearly indicates correct polarity 
I woukl nonnally leave insertion 
of the IC to las, bur a word of 
caution. The tiny speaker 
supplied resides in 2 circular 
cut-out in the PCB. and is held 
in place by two solder pieces of 
single core wire. This operation 
requires 2 prea deal of care, 2s 
if iS Very Casy 10 damuge the 
Speaker, either mechanically 
and electrically, or both! Avnic 
‘ouching the silver ‘cone’ and 
do not apply excessive heat to 
the lugs on whe back of the 
speaker. Solder the leads to the 
speaker first and then trim to 
the desired leneth, blefta 
sufficient length of lead to allow 
me to bend the ends to right 
angles to inser in che pvo 
holes, This madeé soldering the 
speaker 10 the board a tot 
easier. Do nat be tempted to 
wse sticky Line to held the 
speaker in place whife soldering 
as this could very easily damage 
the ‘cone’ when attempting to 
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METRONOME PARTS LIST . Ge ran 

RESISTORS: _ = SEMICONDUCTORS 

4M Min Res 03 AN4007 

100k Min Res 

Ak Min, Res 

cre "MISCELLANEOUS 

100 Titoat 16-pin IC holder 

: ‘d-pole 2svay Min Switch 

CAPACITORS i ‘Sub-min Loudspeaker.” 
Ci 100pF Ceramic : ‘SVIPP3 Battery 

2n2F Ceramic * ; PP3 Holder: 

remove the tape. : your handiwork for shorts. dry =: the bartery and switch on. : Wwariable resistors for speed. 

As with the majority af these = joints etc., a few niinutes ; Depending on where the : sound and output level and 
Minikits. the battery holder is : carefully checking the board : variable resistors are set, the : check thai they all work, 
screwed to the PCB, and pawer : can save a lot of ime and : LED should fash andyoumay = = With the baer inser in place, 
connection is via revo fying heartache. When you are happy : hear a ticking noise from: the > the board will sit on a flat surface, 
leads. As always, please check with the assembled kit inser : speaker. Adjust the three : so does not require a bax. 





oe SY Sansrry 





alm si — easy portability 
pports MP3 compression 

IB: bu tein flash memory 
r “ai playback time with removable flash cards 
‘ip free - no moving parts 
MusicMatch Jukebox Limited Edition 
ftware ' for converting CD's to an MP3 format 
). Music Sampler 
noise: The premier source on the net for 
gh-quality, downloadable musicMP3.com: 
100 songs from new artists MP3 songs 
m MusicMatch and Audio Explosion, also included 

“ 

1e t Mi usic in the Paim of Your Hand! (maptin order Code UA7SK) 


5 Rio ) PMP300 i is the first portable MP3 : audio cassette and'has no moving parts, so it never 
slayer for t der £180 that stores up to 60 - Skips. Powered by a single AA battery, Rio provides 
Di digital-quality sound. it’s smaller than an = up to 12 hours of continuous music playback. 
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In the last part, Mike Bedford explains the techniques 


behind autostereoscopic electronic displays. 


ora couple of months now we've 

been encouraging vou either go cross- 

eved ar 1a clon 2 pair of cardboard 
glasses with recdi and blue lenses before 
looking at these pages. But this wasn't some 
sort of Jeremy Beadle prank, this was che 
fecessary procedure to cause three 
dimensignal images to jump out of the page 
at vou. And so far in ove investigation of 3D 
we've investigated the depth cues which 
our eves use 10 perceive depth and we've 
looked ai the various ways our eves can be 
fooled into seeing depth when we're 
actually looking at a perfectly flat page, TV 
screen Or computer mortor. And most-oaf 
these methods either require vou to engage 
in visual gymnastics — in the case of Jeit-ri¢ht 
pairs anc Magic five images ~ or to wear 
special glasses or other head gear — in the 
case Of recl-blue anagivphs, computer 


Left-most 
image 


screens with LCD shutters, and virtual 
reality headsets. However, we did look at 
one dAutostereoscopic technique - that is a 
form of three dimensional imaging which 
doesn't require you to leam any unnatural 
viewing techniques or 10 wear strange head 
gear. The technique in question is 
holography but in its normal form this is a 
purefy photographic rechnique. nora 
technology which lends itself to elecuronic 
dispizys or computer hardcopy. In this 
month's article, the concluding pan of our 
sernes on the third dimension, we're going 
to look at autostereosconpic electronic | 
displays and computer output devices, And 
unlike the types of electronic display gear 


we saw fast month, which were really just 


bringing the Victorian stereogranms up to 
date, our investigations this month will take 
us co the rechnological leading edge, 





The Cambridge 


Autostereo Display 

The dirst method we're poing to investigaie 
is the subject of research by thé University 
of Gambridge in association with Aurasiereo 
systems Ltd, In some ways the technology 
isn't Coo lar removed from the LCD shutter 
displays we saw last month but it. provides 
mation parallax in addition to binocukar 
disparity. hi is also an improvement over the 
conventional LCD shutter: method in thar 
it's an autosiercascopic rechnique, that is, 
you don’t have to wear any special glasses 
and you don’t even have 10 £0 cross éved to 
sce the image in all its glon: 

45 with the common LCD shutter 
dispiays, sighily different images are 
Renerated and displayed on the screen in 
sequence, However, unlike the method we 
saw last month in which just a coupic of 
images Was generated - one for the left eve 
aad one tor the right eye-- now 2 whole 
sequence of images representing up to 16 
different horizonial viewpoints is displaved 
in sequence. see Figure 1. Cleyriv this 
means that the monitor must have an 
extremely fast refresh rate. lf the overail 
image i$ to have a 30Hz refresh (and this is 
generally considered to be the absolute 
minimum as a lower refresh rate will result 
in very noticeable flicker), each of those 16 
imaees must be displayed at a refresh rare of 
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Figure 1. The Cambridge autostereo display provides stereoscopy and horizonta! motion parallax by displaying 16 images - each 
corresponding to a different horizontal viewpoint - In sequence. A 16-slit LCD barrier Is synchronised with the on-screen images. 
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Figure 2. A system of tenses Is 
used in conjunction with a moving 
Sik barrier such as that used with 


(R) the Cambridge Autostereo Display 






se that a correctly positioned eye 
sees a full-screen image when the 
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 : SO0Hz or onc picture every 1.25ms. In fc, 
Figure 3. At the Helnrich-Hertz Institut only two images have 4 CRT with this sort of refresh mte is one of 
to be displayed simultaneously. However, as the cameras hoe meer anting cle s of this 
detect head movement, a different patr of images Is ISTROre GEManuing CICMENES OF TUS 
displayed to give motion parallax. Eye-tracking permits § display method. Not only is ultra-fast 
the software to provide ocular accommodation. § © Glecironics required - almost an onter of 
Pairs of images displayed mapmnitudée faster than run-of-the-mill 
on-screen in thin vertical strips Eye-tracking - displays - bur the phosphor must be vitra 
Camera , : boeht and have a very fast clecav time. 
a» : ar aol Fn 
3 With the conventional monitor fiited with 
an LCD shurer, the display of alternating: 
images on the screen is synchronised with 2 
pair of active LCD glasses, When the letreve 
mmiuge is on the screen the fefit Jens is 
ininsparcat and the right lens is apaque.and 
| jo~ | | Vice versa. With this autosiercoscapir 
Lenticular Screar, th hd | : display, the cycling of the 16 images 5 vlso 
7 wy > synchronised to an LCD barrier but unlike 
; the conventional method, this barrier is 
¢ placed in front of the screen rather than on 
: the ebserver’s heal. The LCD harrier is 
* divided into 16 vertical strips each of which 
is an independenily addressable LCD 
shutter. So, as the leit most image is 
displayed only the left most strip is 
transparent ancl so onlvan eve in tront of 
: this par of the screen will see the image 
> corresponding to that particular viewpaint, 


Head-tracking jf - 
Cameras if 


CRT Screen ? Similarly, as the second from the feft image 
: is displayed the second from the teft strip of 
Lenticular Sheet - the shutter is macte transparent and so on 


: until all 16 images have been displaved. 
= Normaily if2 ‘moving slit’ barrier (see Fizure 
: 2) was placed immediately in front of the 


Figure 4. With the lenticular : screen the viewer would only see thin strips 
approach used on the : Of the avernul image. By using 2 suitable 
sag aac pee! eect : System of cylindrical lenses, however, the 
eye sees just halt the : complete screen can be seen through the 
acces pay Poaia satis : slit. The result, therefore. is similar to chat 
moving siit-approach but at : produced by a conventional LCD shuuer if 
the cost of reduced : you keep your head sull,. However, you'll 
horizontal resofution. : also sec different views as you move your 


head fram leit to night so mation parallax is 
alsa provided. 

Clearly this sort of display is eminentiuy 
suitable for displaying coniputer generated 
Images, indeed the developers envisage 
visualising molecular models in organic 
chemistry, visualising complicated 
mathematical functions and computer aided 
design as likely applications. What they do 
atimic, however, is that the onset of 3D TV 
in our homes is still some way aff And this 
parnculariy techoology is probably one of 
the least suitable for this purpose as it 
would require TY cameras with 16 wirlely 
separated tenses und transmission would 
require 2 bandwidth significanis greater 
than that required for tcxlay’s monocular TV 
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Head and Eye Tracking 


In 2 sense, the Cambridge Autosterca 
Display is similar to the lemticular stercogram 
or lenticular panorameograni approach which 
we Jooked at in the first part of this series 
and which has been adapred io use with 
elecironic displays. The major difference, 
however, is that che Cambridwe display is 
ime multiplexed whereas the tenticulsr 
display is multiplexed spatially, The 
disacivantage with a lenticular display is chat 
the horizontal resoluuiian is compromised 2s 
a result of this spatial multiplexing. The 
Cambridge display, on the other hand, 
permits an image to he displayed at full 
screen resolution but requires a much 
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Figure S, In the Real-Depth 
display, faraground objects 
and the background are 
displayed on different 















LCDs. Optics makes the —— higher bandwidth than thet needed for the 
background Image seam lenticular display. Widhout a doubt, it will 
further away. Background LCD akways be necessary to increase the 






amitooue bandwidth by a factor af mre (but 
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the increase will be less than this when the 
Signal is gigitally compressed) in order to 
provikle a stereo image at fall screen 
resolution but increzsing it by a factor of 16 
may seem a bit ofan over-Kilk The reason 
for the 16-fold increase is to provide motion 
parallax bur, nevertheless, one person will 
only ever sce two of the 16 images at any 
one time. Work at MIT's Media Lab and the 
Heinrich-Hertz-Institut involves using 
clisphry- mounted cameras to track the 
viewer's head and then transmic just the 
two images corresponding to the calculatec! 
eye positions. This way, motion parallax is 
mainained ar full screen resatution but the 
banthvidth is significantly reduced. In fact, 
this display system uses a lenticular screen 
so the bandwidth is the same-as chat of an 
monocular display bur the horizontal 
resolution is reduced by a factor of mvp. 
Despite this limited horizontal resolution, 
however, the Heinrich-Henz-Institut. 
approach does have one «additional feature 
which isn’t ohen encauntered in 3D 
displays. To supplement the pair af head- 
tracking cameras, an eve-tracking camera is 
wlso used. Part of the reason for wacking eye: 
mavement is in. cannection with research 
inco a novel new form of computer input. 
Instead of moving a pointer over the screen 
with 3 mouse and clicking on ihe 
wppropfiate button or menu option, rhe 
user simply looks'ai an object on the screen 
fora given Jencth of time. But eve tracking 
wlso allows one of the more.tricky visual 
depth cues — ocular accommodation — to be 
produced. Ocular accommodation is the 
ability of the eye 10 focus selectively on 
objeces at different distances. By determining 
exactly which on-screen objects the viewer 
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Standard 
Television 


Foreground 
Objects 


Apparent Position 
7 OF Background 


Background 
Scens 


is Observing, objects at the same distance as 
that object. are renderex| in focus by the 
software while closer and more distant 
objects are de-focussed to varving-degrzes. 


Real-Depth”™. Imaging 

The next ype. of autosterenscapic display 

we're saing to take a look at has been 

& ‘eloped by Floating Images Inc. of 
estbury, N¥. Iris, perhaps, the closest thing 

we Me find ton practical volumetnic display, 2 

concept we looked at Iss: month and 


Figure 7. Real-Dapth Is Ideally sulted to use with 


computer-generated images but processing 


conventional Imagery such as movies, requires the 
foreground te be separated from the background. 
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Figure 6, The Real-Depth principte 
can also be app!iead to specially 
prepared Images displayed on a 

conventional TY screen or monitor. 





discounted as impractical for mast 
applications. A volumetric display is ane 
which actually has depth as opposed to 
virtualiv all other 3D displays which are. in 
realin; pertecdy Hat and just fool the eve 
into sceing depth, in a volumetric display, 
individual three dimensional! pixels, 
othervisc known as voxels, are illuminated 
within the display’s volume. The Real-Depth 
display, on the other hand, has owo planes, a 
foreground plane and a backeround plane, 
and the foreground plane is arranged to be 
piysically closer to the viewer than the 
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Figure 8. The principle 
of holographic computer 
hardcopy is very similar 
to that of conventional 
holograpghy. 


shutter 


background plane. ‘The principle is that the 
use of these two planes will give binocular 
disparity, ocular accommedation, and 
motion parallax — vertical as well as 
honzantal The other depth cues which are 
present in all forms of photography and 
photo-realistic computer imaging — 
perspective, texture gradient, shading and 
sa. forth — will allow the eye to “fill in” 
objects at intermecliate distance, that is 
objects which are berween the two planes. 
So a viewer will think the scene has 
continual depth rather than being 


reference beam , 4 J. \ 
NF conta 
: — i> 


diffuser photographic 
and slit —fitm 





© constrained 10 two discreie planes. Well 
: that's the theory, let's see how a display of 


this Eype can he constructed. 
The foreground image and the 


: background image are each displayed on 


CRIS or. LCD screens within the display 


: housing. The foreground screen is arrangect 
: 6§0 that it’s in direct liné with the viewer ancl 
: is viewed through 2 seméreflective mirror. 

: The background screen is positioned! at 


right angles to the foreground screen such 


= that its image is directed at the viewer by 
> the semi-silvered mirror. So long as the total 


Horizontal 
scanning 
Polygonal 
Mirror 
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distance to the background screen is greater 
than the clistance to the foreground screen, 
the background image will need appear to 
be further away than the foreground image. 
Foreground objecis are displayed on a black 


> background so that the background will be 
: seen wherever there are no foreground 

: Objects. And foreground objects are 

: displayed more brightly than the backeround 
: so that they appear solid and obscure the 


background as opposed to seeming ta be 
transparenc. The illustrations should clarify 


all of this. The developers also point out 


thai it’s passible to adapt an ordinary TV 


: screen or computer monitor for Real-Depth 
: Viewing as shown in the accompanying 
: diagram. The foreground is displayed in the 


? top half of the screen, the background is 


: displayed in the bouom half of the screen 
: and slighty different optics is used to 


combine the images such that the backeround 


: image appears further away.And unless you 
: Want to view in wide-screen or letterbox 


format, the optics would alsa need io sirétch 


= the images vertically: The technique could 

: éven lend itself to transmission over a normal 
> bandwidth digital TV-channel. Since the 

: Overall amount cf information is nat 

: Significandy greater than that in an ardinary 

: TV signat— objects will be in one plane or the 
: other but no: both - MPEG2 compression 

: Should reduce the amount of data to the 

: Same sore of ballpark as that required fora 

: Conventional TV signal, 


Clearly software will require significant 
maxtification for use with a Real-Depth 


E display However, ail the information will be 


: available to make a decision on whether an 
: Object should be put in the foreground or 


the background nlanes. Nevercheless, some 
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Figure 9. The MIT holographic 
disptay permits moving holographic 
imazes to be displayed, 
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skili wili be required in handling objecis 
which are in mare than one plane — -ena 
long train or corridor going away from the 
viewer — and objects which are required te 
make a transition hetween the foregrounci 
and the background planes. What would be 
significantly more difficult is adapting 
existing 2D imagery such as movies or TV 
programmes for Real-Depth display, In this 
case it would be necessary 10 make some 
sort of decision abour which objects shouid 
be extracted as foreground abjects. Not only 
that but having extracted the foreeround 
abject, the holes remaining in the 
background must somehow be filled in. 
Performing this tusk manually or semi- 
manually would obviously be 2 very long- 
winded and tedious task whereas clevising 
an algorithm to do it automatically is 
certainly nor without ies difficulties, 


Holographic Computer 
Hardcopy 


Last month we took a look at holography, 2 
special form of photograph which 
reproduces every one of the visual depth 
cues, We're now poing to see How 
holograms can be produced by computer, 
either as a hardcopy or as 2 moving display. 
A knowtedge of the basics of hofography is 
essential to understand this section so if 
you're not av fait with holography and you 
missed the earlier article, 1 sugsest you get 
hold of a copy of last month's Electronics 
and Beyond and read up on the subject. 
The set-up for making a computer 
perented hardcopy is lictle different irom 
that required for making a norma] hologram 
ofa real object. So a laser beam is split by a 
semi-silvere<| mirror into a reference and an. 
abject beam, the reference beam is directed 
onio.a photographie plate and the object 
beam illuminates the abject being 
photographed such thar light reflecting off 
this object also falls on the photagraphic 
plate. The only difference, however, is thut 
we don't have a real object, all we have is a 
computer model of the object. So the object 
which gets photographed is a liquid crystal 
shutter/Jiffuser combination anto which 
views of the object, calculated from ¢ifferent 
horzemal viewpoints, are displayed one after 
the ather, As cach view is displayed a slit 
Moves in steps across the photographic plate. 
so that the holognin is built up a strip at a 
time. Following initial work at the 
Massachusetts Institute of Technology's 
Media Lab, Sony and Zebra Imaging are 
working on the. ponciple with whe aim of 
bringing out 2 commerci#] product within a 
year or so. The holographic printers will be 
seliconiained - that is no post processing in 2 
darkroom will be required - and will produce 
output in beaveen one and three minutes. 
The printers will be targeted at design, 
advertising and portrairure. Initat printers 
Wil provide monochrome images but the 
technique can be adapted co full colour. 
There's anather, quite different, way of 
genersing a hologram by computer. The 
hardware is alot simpler but the processing 
overhead increases significantly. Instead of 
generating the hologram's interference 
fringes in the same way as in conventional 
hologrmphy,; chat is by causing two beams of 
light tO interact on 2 ‘photog phic plate, the 
interference patterns are actually calculared 
in software by mcxielling haw the nwo beams 
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interact. Having performed ihe calculations, 
al that is required is to write these 
interference fringes to a photographic film 
or plate using 2 laser beam focussed to 2 tiny 


: feint and scanned over the film. In effect, 


this is simifar in operation io the optical 
flowers which are used for generating PCB 
arworks but with a much higher resolution. 


: Alternatively the pattern cautd be autput 
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ONnLO paper using conventional means and 
reduced photographically. Bur despite the 
apparent simplicity of the Hardware, the 
amount of number crunching required is 
absolutcly phenomenal. 

Holosrams have fearure sizes of the same 
order of magnitude as the wavelength of 
light so, as a rule of thumb, a resolution of 
at least 1000 lines per mitlimetre is required. 
So, 3 tiny hologram just Imm square 
coniams at least one million points. You 
might reasonably expect that 16 generate a 
hologram numerically it would be necessary 
to Carry our'some calculation for each of 
these points. In fact, che processing 
overhead is much greater than this. 
Calculations are required for every point on 
the three dimensional object being 
recorded for every one of those paint on 
the halogrum. Plus, each of those 
calculations involves three squares, three 
SUMS, 2 Square root, tnd a cosine. One 
researcher reported that it took him 20 
minutes on 2 Pentium 150MHz with 32 
megabytes af RAM to penerate a Imm 
square hologram of a singte point abject. 


: Admiuedly 2 150MHz Pentium isn’t exactly 


state-of-the-art so let's ussume that a newer 
machine, 2 456MHz Pentium 0 for exampte, 
is Six times faster. This brings ihe computing 


: time down to three minutes but it has to be 


sti rbpadtiewrtti 


Tdi eben bante 


e244 REEEA bead labs 


Shadi be dha bebdebbhreatbaaas seeee 


admitted that we're not exactly lopking ata 
large hologram ar, for that matter, a 
coniplicated object. So let's scale things up 
io an At sized hologram of an object with 
50,000 points - still a pretty modest object - 
andi even with che faster-PC the computing 
time goes through the roof - we'd be talking 
of no less than 296 years. There has 10 be 2 
better way and there is as we'll see later. 


Holographic Displays 
Belore we-go any further it’s appropriate io 
consider why anyone would want. io 
generate a hologram numerically when 
we've already seen an altemative optical 
method of making a hologram by computer, 
And this is a method which lends itself to 
generating a holograny in as Jitthe asa 
minute. For computergencrated 
holographic hardcopy there’s probably no 
advaniape in using the numerical method in 
preference to the optical method. However, 
a holographic real time display is another 
matter entirely. We'll took at the principte of 
an electronic holographic display shertly but 
for now fet's just say that it is necessary to 
generate holograms electronically and look 
at some of the advances which nike this 
feasible. Afterall, the method we'vé-seen so 
far requires almost 300 years to penerate a 
single image whereas for a real time moving 
display this time would have to be reduced 


: to 2 fiftieth ofa seconeL 


Work on reclucing the computational 


: overhead of numerically generared holograms 


has been carted autas part of MIT’s research 
into holographic displays, Sienificant gains 


:. haye been achieved by strearnlining the 


conipuration method — by the use of pre- 


computed look-up tables, for instance — but 
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this gets very mathernatical anct is only part 
of the store. One other major gain has been 


> achieved by aiming for a display which only 


exhibits harizontai motion paratlax. Clearly 
this isn’t entirely fife-like bur it is oe to say 
that horizontal motion paraltax is fae more 
important than vertical mowion parallax. And 
as soon as. this approach is taken the 
amount of data reduces phenomenally. 


? Holographic resolution is only requircd in 
> the horizontal direction, an ordinacy optical 
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resoludon of perhaps 16 lines per millimetre 
is adequate vertically. In effeci, therefore, 
the final hologram will be a nunsber of 
horizontal hologmphic lines - referred to as 
holo-lines - and alreach the workload has 
reduced by a factor of one hundred. MIT's 
holographic displays. are sill of 2 quite 
mixiest size (32mm wide) and this furcher 
reduces the 2mount of sumber cranching 
bur it's still quite an eye opener how far that 
297 years has been reducecl. On a Sun 4 


- UNIX workstation, this new approach 


requires 22 milliseconds per ohject point so 


: if we rehim to our 50,000 point object, the 


> Way Sa 


: total time required is almost 20 minutes. 


Certainty this represents 2 vast improvement 
but there's still some Way to y0 before real 
time moving holograms could be mace this 
Sa MIT's final trick was to enlist some 


: serious processing muscle in the form ofa 


Connection Machines. CM-2 supercamputer. 
Boasting 16,000 separate processors, this 
machine reduces the processing time to 


> 0.084ms per object point or 4.2 secands for 


the 50,000 paint object. OK, we’re stilt short 
of the goal af 50 irimes per second but 


: Clearly the point has been reached at which 


:. it’s possible to numerically generate small 


holograms of simple objects (500 points) 


‘at a nonnal video rate or more complicated 


objects at the lower sort Gf refresh rate 


: which is nypical of Web-based video. 


So all that remains to be seen is how the 


- electronic hologriphic display warks and 


here you're referred to the schematic 
diagram, The hean of the system is an 


: acousto-optic modulator (AOM) a device 
: Which changes its refractive index in 

: response to the application of an acoustic 
: signal, As an acoustic device, the AOM 


eeererete 


Clearly isn’, pixel addressable like an LCD 
panel. Instead the acoustic signal and the 
corresponding change in refractive index 
propagaies through the AOM at the speed 
of sound is that material. So by applying a 
varying signa) corresponding to one holo- 


; fine, a moving holo-line is set up in the AOM 


and] by shininga laser rhrough the AOM, 
that holotine can be projected onto a 
screen. To compensate for the fact that the 
holo-line isn’t stationary, 2 horizontal 


: scanning polygonal mirror is used to scan 


ihe halo-line onto the screen and thereby 
fix its position on the screen. Once you've 
grasped this concept, the rest of the 
holographic display is fairly easy to 
understind. Holo-lines are applied to the 
AOM one 2.4 time and are directed to 
different vertical positions on the sereen 
using 4 sepanite “nodding” vértical scanning 
muiror to build up a compleze piciure. And 

finally, this has been extended to fell colour 
by using red, green and bitte lasers and a 
three-channel AOM in place of the single 
channel device. 


Figure 10. These images show that Ht is possible to generate 2D images using standard 
software - here Is a laft/right palr of images of a Mandelbrot landscane that I generated. 





The Future 


AS we've seen Over the last three months; 
there seems to be no end to the number of 
ways of gencrating imayes — photographically 
or by computer— which are three dimensional 
to a lesser or greater extent. We’vé seen 3D 
photographic techniques which are almost as 
old as photography itself, we've seen how 
these have been brought up to date for use 
with display screens, and this manth we've 
seen various leading edge autostereoscopic 
technologies which are relevant to the 
electronic image. So it would be reasonable 
ta ask when all this technology is going to 
escape from the research labs and from niche 
applications such as molecular modelling and 
computer aided design. In other words, when 
are we going to get 3D television? 

Perhaps Pm sticking my neck out here but 
my guess is that this is one development 
which is still well over the horizon. Fart of my 
reasoning is historical and part is 
technological — first the historical. 3D 


photography in Use form af the anagtyph fisst 


made its appearance well over a huncired 
years ago. OK, it only provides binocular 
dispacity in acielition to the usual 2D depth 
cues but che results are, nevertheless, preity 
impressive. Furthennore, it would be 
reasonably straightforward to produce a low 
cost stereo Camera and digital processing 
wuld allow anuglphs ro be generated 
cheaply. Alternativeh; if you don’t fancy the 
idea of having to view your photographs 
through red-blue glasses, lenticular 
stereograms could be produced. In Fact, a 
low cost 3D camera intencied for the mass 
market was intoxluced almost 20 years or 
so apo by a company called Niimslo. Your 
phoetogrphs were tumed into lenticular 
stereograms so you didn’t have to wear 
funny glasses. Sounds ideal bur the prochuict 
flopped — why? I can only suggest that 3D 
only has appeaf to the man in the street as 
the occasional novelty. This is not 
something which most people are prepared 
tO pay exiva for on a regular basis. My other 
reason is tochnologicat and here I'd have to 
point to the fact chat we've not ver scen.a 
technology which realiy lends itself to 3D 
tclewision — computer graphics yes but TY 
no. OK, it might be possible to provide the 
addition of binocular disparity at the cost of 
a iwc-lensed TV camera and double the — 
transmission bandwidth (less with digital 
encoding) but to provide additional depth 
cues the complexity of the camera and the: 
uansmission banthvidth would increase 
significantly. Akermatively, same rather icky 
processing task such as the separation of 3 
sccne into foreground and background is 
required. And ¢lectro-halography? Weil, to 
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achieve a display featuring horizontal 


= motion parallax only at the same sort of 


2 sive, refresh mate and resolution as today’s 
> TY we'd need an analopue bandwidth of 


around 50GHz or 5.000 times thar of an 


ordinary analogue TV signal. None of this 


means, of course, that 3D technology won't 
he further developed and improved for 
niché applications but as the next big 
breakthrough in TV, I suggest you don’t - 
hold your breath. 


DIY 3D 


‘The technology of 3_, for still photography, 


TY and computer graphics is, without 


: doubt, a niche technology and it tooks likely 
> that it will remain so for the immediate 


future. This doesn’t mean, however, that 
you can’t take 3D photographs and prepare 
them for viewing either as left-right pairs or 
as anagiyphs on your PC. Alternatively, it’s 
quite feasible to gencrate three climensional 
computer graphics. And although you'i 


: probably need some dedicated sofiware if 
: you get serious about 3D, in the first 


instance you can make use of standard 


graphics anc CAD packages it's even 


possibie, with some care to hand draw, 
steredprams and/or convert them to 
anagiyphs. To prove the fact, here is a Jeft- 
right stereo pair and a coloured red-blue 
anaglyph of a Mandelbrot Jandscape which | 
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? created with the landscaping package 
= VistzPro in conjunction with the photo 
> Manipulation sofware CorelPhato Paine. 


Dedicated enthusiasts around the wadd 
hast set up stereoscopy societies and there is 


: also awealth of Web sites on three-dimensional 


imaeing. Some coniin 3D galleries of various 
types of stereogram, some have 3D software 
for downloading, and others give instruction 
on 3D photogniphy and computer graphics, If 
you fancy delving into the wodd of 3D in 2 bit 
more depth, here are some useful Web sites 
10 Pet you started. 

http://dot.digibe) be/~—guruSdsaft.heml — 


: links ta.sités from which you.can download 


various types of 31D sofware 
hitp:/Avww.biy.com/usaAhlink.him — links 

to red-blue anaglyph galleries 
hitp:/Avwww.3ad-web.conveallenshim — 

gallery containing 3D images as red-blue 


anagiyphs, left-right pairs and for use with 
> LOD shutter displays 


hip-/AMmw.stereascopycom — interesting 
site with tutorials on.stereoscapy, 3D book 
store, information aA 3D clubs and 


: societies, links etc. 


Sources 


Remember that iF you didn’: get hold of 2 
pair or red-blue giasses to view thé various 


anaglyphs which have been reproduced 


throughouL. this series, these are still available 
free of charge. To obtain two pairs of giasses, 


: simply send a.stamped self-addressed 


ényclope 10° 3D Images Lid. at 31 ‘The Chine, 
Grange Park, London, N25 2EA indicating 


whether you want red-green gtasses, red-blue 


glasses (the type you'll need for the anaalyphs 


: reproduced with the earlier articles), or ane 


pair of each. 

A wide ninge of 3D products and services 
are availible from 3D Images id Tel: 0181 364 
0022 ar http://w. stereoscony.com/3d-images. 
The company specialises in most 3D 
technologies including anselyphs, lenticular 


: slereoprams, side-by-side stereg pairs, Magic 


Eye ope stereagrams and holograms. They 
can also provide stereo cameras (including 
digital), stereo projection systems and LCD 
shutter clisplays. 





Figure 11. Same scene as Figure 11 but produced as a red/blue anaglyph. 
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Technology Yields 

Some Answers 

The very acivances in technology, in 
semiconductors, in computers, space 
technology and superconductors has made it 
possibie to create scientific toots chat have 


? allowed sciencé to roil back time almost to 
: the instant of creation itself To a large 

: extent, in terms of Big Science, the series of 
iF Relative Binding 

: Intensity -Particles 
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Douglas Clarkson delves into the universe, particle 3 Table 1. 
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Summary of known particle forces. 


physics, and life! 
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BOSONS 


The force-carriers 


intanmediate vector Gluons 
bosons 
(carriers of 


weak force} 


Photons 
{carriers of 
electromagnetism) 


The Great Divide betveen bosons and fermions, may 
be bridged by the cancent of ‘Supersymmetry’ 





Particte. 






Paoton 0 

eScuon G,51% 
muen 105.68, 
FA meson (O}- -134.85 
proton: 938.26 
neuen 939.55 


cxperimenis at CERN in Geneva and those 
in preparation with che Large Hadron 
Collider designed to be onerarionat in 2005, 
have had 2 cruci#! impact on consolidating 
particle theon,: The increasing amounts of 
energy available for colliding particles, 
usually protons, has allowed particle 
scientists to simulate unicles‘enerav’ 
interactions increasingly close in time to the 
instant at which the Universe came into 
being. It is indicated that a very extensive -. 
period of expemmental research - around 25 
years - lies ahead for the Large Hadron 
Collider at CERN. 


The Trail of Clues 


With the ‘discovery’ of the nucleus by 
Rutherford in 191 and neutrons by 
Chadwick in 1932 the picture of particle 
physics was looking relatively simple - if not 
rather basic. There was a real puzzle, 
however, in explaining the spparent stability 
of the nucleus. Whar was keeping the 
protons in che nucleus from breaking apart 
dire io electrostatic repulsian? There had to 
be some sort of ‘nuclear force’ of attraction. 
AS increasing enemies became available In 
panitle research laboratories curing the 
1950's ancl 1960's, new particles began to be 
discovered faster than theories could be 


devised to account for chem. A new properiy 


in addition to mass, charge and spin - shat of 
strangeness was identified which fed in turn 
tO predictions of ‘missing particles’. Fhese in 
due course were idendfied from.subsequent 
panicle physics experiments. > 
During this period, however, there was 2 
drive to rationalise the description of all 





{carriers of 
strong forces) 


- Grevitons 
{carriers of gravity) 


Rest Energy (MeV) Threshold (109 k). 


Table 2. Summary of preperties of matn partictes, 
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“THE GREAT DIVIDE’ 


Baryons MESSOnS 


_ Quarks 
(up, down, strange etc) 
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Figure 4. A simplified summary of known particle families, 





Mean Life (seconds) 


0 Stable 
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1565. 0.8% 10" 
40003 926 


detected particies. The first distinction was 
to identify particles with whole sumber 
amounis Of spin - bosons - and partictes 
with fractional amounts of spin - fermions. 
Fermions were also corsidcred the mass 
carving particles - being either baryons 
such a$ protons and neutrons or relatively 
light leptons such as electrons. Also baryons 
such as neutrons and protons that could 
feel the effect of the strong nuclear farce 
were calleci hadrons. 

Mathematical medels to explain the so 
called ‘eighiald way’ of particle. symmetry 
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led to advances in theories of particle 
structure. In particular, Murray Gell-Mann 
and George Zweig derived a theory thai the 
fmih’ of barvons and mesons were in tum 
made up of smailer building blocks or 
‘quarks’. Initially three apes, up, dawn and 
Stranve were considered adequaie to 
account for the 36 or so hadrons that had 
heen discovered by the 1960's. By 1976, 2 
further two quarks, the charmed quark anti 
the bottom quark were added to the quark 
family. The family was finally expanded in 
the Jate 1980's io inclucle the tap quark - 
which still has elucled discovery. 

The strong nuctear force is considered to 
be created by the mediation of so called 
gluon particles which prevent quarks from 
flying apart. According to the theory of 
quantum chromodynaniics or OCD, the 
‘colour force’ has the strange property af 
becoming stronger the further the quarks 
are apart fom one another - as if they are 
incleed attached with 'strinos' of elastic. 
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Diagram of LKC dipole. 
VACUUM VESSEL 
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W and Z Particles 


The beta decay of a radioactive atom is 
associated with the transiormation of a 
neutron 10 a prenon, clectron ancl anti- 
neuiine. Also, if neutrans are isolated from 
other particles outside of the nucleus, ther 
have 2 half life of around 920 seconds - tn 
give the same sct of pariicles. 

In 1961, Sheldon Glashow in association 
with Steven Weinberg postulated that the 
decay of the neutran was mediated by the 
exchanec of W and Z particles, which are 
related in properties io photons. It was ~ 
already determined that so called 
electromagnetic forces were moderated by 
the exchange of photons and so this'led to 
the unification of clecuromagnetic/radioaciive: 
force.as the ‘electo-weal’ force. Fron a 
position of extreme scientific isolation in the 
early 1960's, the theory became so well 
founded! that the vast resources of CERN 
were directed to proving the existence of the 
particies during the early 1980's. In what was 
# Vast process of data reduction, millions of 
rroronanii-pnotor collisions ofthe SPS 
accelerator became resalved 16 just 39 
events, from which 16 were finally: selected to 
prove the existence of the W particle. Later 
with higher énergy available, che ZO particle. 
was also discovered. 

Thus by the mid 1980's all of the particles 
had been discovered that were required to 
build all of the matzer in the Universe. In 
terms of leptons.- three types of ncutrinos, 
thie electron, muon and tacn anu with 
association with six types of quarks. Further 
deiermination of, for example, core 
structure of quarks remains to be verified by 
experimentation from higher energy 
accelerators such as the LHC at CERN, A 
simplified summary of particle families is 
shown in Figure 4, A summary of the known 
forces are summarised in tabte 1 and.talle 2 
summadises information on the main set of 
known particles. 


Old and New Debates 


So iar, however, gravity has nor vielded to 
theories of unification to link the various 
forces together into a ‘theary of everthing’. 
According to Einstein, gravity is essendally a 


BEAN PIPE 


Leridetivererasate 


curyaiure of space time. Objects move as they: 
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do under gravity on account of the fact that 
the local space time is distorted by gravity. 

So in the deliberation of scientists, an 
increasingly clear picture has emerged of 
the known building blocks of matter in the 
universe. This has atthe same time enabled 
theories of die Big Bang to be set back to 
even earlier in the first instants fom the 
time when the ‘clock struck zern'. With the 
new LHC facility at CERN due io be 
comumssioned around 2065, particle 
expenments will simulate the universe some 
10-42 seconds after its *beginnine’. 

Sifting theories are very much the domain 


_of theoretical physicists and very much at 


inc outer limits of whatis capable of being 


intellectually understowL Having emerged 


ini the fate 1960's. strine theories relare to 
mainstream science like some Creationist 
Darwinian division of Victorian science. 
They represent some of the most complex, 
abstract mathematical models ever developed, 
with same systems requiring up to 26 
dimensions to establish model properties. 


‘Sirs ation’ of 
Hidgs'Boson. 
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One of the abjecdions which some 
scientists have aeainst such theories is char 
the siructures they define are too campaci 
to explore with present energies of 
accelerators - and hence cannot he veérilied 
by experimen. 


The Briggs Elevator 


Robern Mathews in bis excellent book, 


‘Unravelling the mind of God’, formulates a 
construction he terms the ‘Briggs Elevator’, 
in part tribute to: Henry Briges, a 17th 
century Enelish mathematician who 
popularised the notion that any number cad 
be expressed in terms of powers of ren. 

In this elesttor, with objects such as people, 
dogs, cars assigned a nominal value of 1, 
objects of larger scale are expressed in 
ferms o] positive powers af ren and smaller 
objects in terms of negative powers of ten 
as indicated in Figure 5. 

Our awareness Of the physical universe 
has extended as far as level 26, the order of 
the scale of the universe itself and dawn to 
as far a negative level 18 - the dimension of 
the quark. This is 2 rotal excursion of the 
order of 44 orders of magniniulc. We do not 
know how far science will be able ra resolve 
structures at smaller and smaller scale or 
even ff the scale of superstrings is the enc 
point ci dimension in che universe, 


The Higgs Field 
One ai the recent theories, that of the Higgs 
rechanism, will be rested by the new LHC 
experiment at CERN, In this mechanisny, 
space is identified as being filled with the 
Higes feld. Particles appear ro have mass by 
the degree of interaction with this field - with 
heavy particles such as protons having a 
relutnciy strong fteld interaction while 
particles such as neutrinos having berdly any 
Interaction wat all. Aisa, it is considered that the 
Higgs field can establish itself out of a 
concenication ‘cluster. of the Higes field. The 
mass Of the Higgs particle is nor well precictec 





. 
bd 
~~ 
= ee a 


fram theory. with electeo-weak theories 
suggesting it is less than 1000 proton niasses. 

We can try to follow an ‘explanation’ 
provitied in a GERN booklet on the LHC. "Fo 
unierstand the Higas mechafism, imagine 
thara room full of physicists quiciv 
chattering is like space filled only-with the 
Higes ficid. A well known scientist walks in, 
creating a disturbance as he moves across 
the room, and anractine a cluster of 
sdmirers with each step, This increases his 
resistance to movement, in ather words, he 
‘acquires mass, just like a particle moving 
through the Higgs field, If 2 rumour crosses 
the room, it creates the same kind of 
Clustering, but this time among the 
scientists themselves. In this analogy, these 
clusters are “Higus partictes.” | 


The Large Hadron 
Collider Experiment 


The niin active experiment at CERN is 
currenily the Large electron/positron (LEP) 
collider which is able to attain energies of 
90GeV (1GeV = 1092). Insight provided by 
LEP indicates that new classes of reaction 
should be observable at energies around 1T 
eV (= 1000GeV = 10° eV). In the current 
phase of developments at CERN, the Large 
Hadron Collider (LHC) will use the existing 
27 kilometre Groumference tunnel which 
houses che LEP svsrem and also with 
utilisation of existing particle sources and 
pre- accelerataranjection systems. 

The main function of che LHC will be to 
collide 7-on-7TeV protons together, though 
ather particle streams of 1250TeV heavy ions 
such 25 Geac and proton/clectran collisions 
at 1.5TeV are also available - providing 
significant potential for néw discoveries. 
Inside che vacuum system, prowans are 
accelerated in opposite directions. ALICE 
derived irom ’A Large fon Collider 
Experimenr is designed to probe the “quark- 
giuon plasma’ of such heavy nuclei. 

- The construction of the LHC facility is only 
made possible by significant cdevelopmentsin 
technology, Within the existing geometry of 
the LEP tunnel, the LHC dipoles are required 
to develop magnetic fields of 8.6 Tesla - aver 
five times the fevels that were being used in 
the SPS proronanti-proton collider. 

Superconductivity is essential for the 
operation ofthe magnetic dipole systems. 
The coils af the LHC dipoles are made of 
copper clad Nicbium-titaniurm cables - a 
technology initially developed in the 1960's 
at the Rutherford Appleton laboratory in the 
LK. While previous field limiis were of the 
order of 5.5 Tesla at temperanures of 4K, the 
higher field strengths of che LHC will be 
achieved by using temperatures of 1.9K - 
colder than outer space. The mechanical 
strenpihs af such strictures have also to be 
made ro withstand colossal forces 
developed by the intense magnetic fields, 

Furopean industry is already 
manulcning superconducing cables 
capable of carrying 15,0004 ar 1.9K. The 
Jasze number of dipale units (1296) in the 
LHC system is forcing the development of 
large scale manufacturing techniques for 
such systems - which in warn is improving 
the competitive edge of European industry 
in this ficld. This could have significance for 





future implementation of superconduaing 
iéchnology in the fields of enerev 
generation and distribution. 

The development of tie LHC is in many 
ways being grafted onto the existing LEP 
facilirs. This is certainty rrue of the 
cryogenics systeni used to maintain the 
dipole elements at 1.9K. The existing LEPUE 
4.5K cryopiants will be increased in capacity 
anct the essential 1.9K stages addled to 
these. The LHC will then become the 
world's larzest cryogenic facilic, with 31,000 
tonnes of material being cooled and with a 
worl inventory of 700,000 litres of Heliuns. 

When charged particies are held in 
circular orbit ther generate synchroiron 
radiation, Such an cffecr is more sériows for 
lighter electron/positron particles and 
where such systems can be constructed to 
deliberatety produce intense x-ray madison. 
For protons in the LHC, such effects will not 
be as severe though it is.caleulted some 3.7 
EW’ of power will be radiatedi by each bear. 
Problems arise when this radiation in the 
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form ot hacd’ ultra violet radixtion strikes 
the inside of the containment system - 
releasing in turn trapped gas molecules 
which become ionised and strike against the 
caniainment system. As arcular acceleraiors 
in the furuire seek to‘achieve enerpies 
around 140TeV chen sienificands more 
synchrotron radiation will be produced 
which will require appropriate remedies in 
system design ta be implemented, 

Anather inherent difficulty of increasing 
the energy Of particles such as protons in 
the LHC is' asa result of the corresponding 
decressing effective cross section of 
enereenic pariclés. The:De Broglic 
wavelength, characterisiic of the effective 
physical size of such particles, decreases as 
VE, so the area of cross section decreases as 
VE’. The luminosity (particle density) of the 
beam has had to be increased by a £ictor af 
about 100 to cope with an increase in 
particite energy of approximately a factor of 
10 compared with the LEP 

Part of the scope of the LHC set of 
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Figure 5. The 8riggs Elevator (after Robert Matthews). Scales of larger and smalter 
objects than everyday items provide a measure for the extremes of scafe of the 
known Universe, 


exptnments is to probe why the niasses of 
particles are the way they are. Also, it nvay 
be possible to test some of the theories of 
so called super symmetry - with the 
possibility of discovering the presence of 
particles ot dark matter. CERN will become 
the dominant site of high energy panicte 
research. What appears to be emerging is a 
new phise of cxperimentation/development 
of theories about the nature of things. 

¥ 


A New Force 


Asuonamers and cosmologists and indeed 
panicle physicists are having to come To terms 
with the possibiliry of the existcace of an ‘anti 
- grnity force tha: is sufficiently strong to 
overcome fravirational attmaion and ensure 
thar the universe will keep on expancting - for 
ever. This is the new insight provider! bya 
group of astronomers who have utilised new 
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ultra sensitive CCD rechnolegy to sean the 
mosi distant visible galasies for supemuva 
ens - as they appear to happen. 

By using these events as ‘cosmic 
flashbulbe’ of catculated brighiness, much in 
the way of Bubble initially using variable 
brightness stars in local galaxies, the findings 
point tO ihe universe expanding at an 
INCEASIN. rate. 

It will take some time for astronomers to 
come to terms with such new discoveries 
and likewise, the particlé physicists will 
seck 10 review their assessment al particle 
forces and methods of interaction with 
matter. The nature of the ‘anti-cravitv’ force 
is, however, nat altagether new. From some 
ame there had been the theory of virtual 
particles - that even ‘empty space’ is 4 wortd 
in which virtual particle of matrer and 
anuimatter were constantly manifesting but 
so rapidly that they could not be detected. 





The effect is predicted by the so called 
Casimir effect when the force on nvo 
parallel plates is messured by virtue of the 
fact that there is mare force on the auter 
plates pushing in chan from the narrow gap 
pushing Our 

The introduction of the new concept of 
zero point energy in the Universe is an 
interesting ane. For the moment, the emphasis 
is on undertaking more research, particulary 
in Astronont co verify the measurements, 
However, in the fast vear of the 20th 
conrun’ Cosmotogy is indeed in 2 spin. 


Summary 


Thé outcome of scientific research into the 
nature of matter has been the expansion af 
the mind of the scientist, so that science has 
became mare open, jess prectictable and 
consequently full of surprises. The 20th 
century has been an ers of the opening up 
of minds to embrace things of vast and 
minuscule scale. It is reasonable to expec 
that similar advances wil! be made in the 
21st century; 

We must hope chat. in looking back on 
the 20th century that ercater effarts will be 
made to make the work! a safer place in 
which to live and that marerial advances 
will be shared by an even broader crass 
section al the waridl’s population. 
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most extensive electronic labelling 
scries curtenuy available. With over 
? 000,000 sold worldwide, it has become 
ihe preferred way af creating faminated, 
smudge and scratch-proof adhesive labels. 
The labels can be put to countless: uses, 
in remil stores, hospitals, offices, 
laboratories, Factories and within 2% 
muttitude of industnial applications ~and 
also in the home, both indoors and out, 
The machines themselves come ina 
coniplcte rangé, from easily portable hand- 
held to desktop computer compatible, each 
offering a variety of easy-to-use features for 
smart, professional looking results. 


T P-touch range from Brother is the 


Lamination Labelling 


Brother produces a variery of tape styles, 
sizes and materials for use in their P-touch. 
machines. Label sizes range Irom 636mm, 
and came ina variery Of Background ind 
text colours, including black on red, blue 
on white or white on green for example. 
Tapes can be laminated ar matt, fabric, 
security or instant icttéring Lape, 


Print Head 


The machines use thenna! transfer 
printing. The thermal print head has a beat 
Penerator consisting of °384 heating 
elements, which are vertically aligned as 
shown in Figure 1..Each heating element is 
0.68mm wide by 0.0705mm high. The 


,, 0.0705mm 


27.056mm 
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Figure 1. 0. 08mm 








Brother has the 


MAGIC P-TOUC 


CHOHHHLCHEHSHHOHKREOHOHOHESCSOESCHSE HHH HREO 


Sarab Graham checks out-this range of 
labelling machines. 


charactér sive (clots) detenninés the 


aa 


: 'Figure’2 2. Print speed is normally: 285 dors. 


- Tape Structure 

? ‘Brother’s laminated tapes - che TZ, TC and 
: ‘TX lines - consist of siclayecs of materials, : 
: resulting in thin, yet etremely strong, Inbels. 

: Characters formed with thiermal wansferink 3 
: areactually printed onto the underside ofa 

: laminate: Sandwiched berween iwo layers Of- 

:, PET (polyethylene) lm, the characters we 

: virtually indestinictiblé. The lamination | 

; prozects ink from the sors of hazards which 
: “abound in industrial énvirGnments; abrasion; —: 
: chemicals, oil and water. 


- Tape Durability 
: J Brother has extensively tésted the tape 
: used in-its labelling 5 machines, tO ensure 


I+feee 


: of the printed labels. 


: Abrasion Resistance: * 
> ‘Tapes tested with a weighted (Ike) sand 
‘ eraser device were only slightly scratched 
: after 50 ‘return’ passes, while the characters” 
: underneath were completely unaffected.” 


> Dielectric Strength: 

: In tests, white-E-Touch tapes with black. 

: characters began to !dse their electric 

: resistance at an applied voltape Gf SkV, and 

: fost their resistance entirely at 1Ik¥ Most 

: other colour variations will havea similar. 

: resistance, alchough Brother recommends 

_ that they aré‘not used a8 éléctrical instilation. 


: Adhesive Strength: 

} ‘Obviously an important requirement, as a. 
: label chacfails off ceases to perionm its. 

i function; the reduced surface adhesion | 

: area of embossed stiff film decreases the 
: tape’s ability to cling to items. 


betqtpee 


: Surface 
: Brother tested the tape’s adhesive strength 
under ordinary conditions when-applied ro 
: various materials. Though the-exact forces 
> Fequired to remove the Ethels'varied, the 

: finding was that.in 2 general working 

i environment, even aftér handling, ‘PeTouch - 
= tapes will remain affixed. 





: Tapes audched to stainless steel slightly 


: and cooled: After 2 hours in -50°C, an 

= equivalent force af 71Gpfwas required io 

: move.the Touch tape. No change in tape 
or adhesive-colour had Gccurréd. ‘Heating; 
on the other hand, actually increased thé 

: tapes’ adhesive strength, due to slight 

:+ softening and spreading of.adhesive. 


nuniber of heating elements used, see 


(20.Lmm) per second. 





High Temperature 
and High Humidity 


i The highest adhesion strengths of any.test 
? were registered after the. tapes’ exposure [Oo 
? 40°C temperatures and 5% salt water baths. 
> No change in ink colour oocurred, and no 
- adhesive was left hehirid when tapes were 
: removed.. 


the reliability Of performance and durability 





- Rounded Objects 

? apes were attached to stainless steel poles 
: of various diameters, prepared with #280 

: abrasive paper. The poles were. then placed 
:. ina variety of environments, On lightly 


? in 63°C anc 80% humidiry, some labels'-ends - 

: pulled up stghty from the pale (up to 3mm), 

: and in a few cases, the background Lape 

: -femained atachéd, whilst the laminate 

: pulled up (Lc. some tape separation 
o¢curréd); In both nornal aad cold 

: Temperatures, even on ihé 8mm diameter 

:. poles; no loss of adhesion was nnted. More 

: imponanty, on al) poles with langer diameters 

a (irom 12mm to 24mm); no loss of contact 

: benwveen dahel and pote ccsuired. 


- Rough Surface 

; Stainless stée! samples were prepared using 
: a vaciery of abrasive. paper-weights. 

: ‘Rouphening the surface actually increased 

: ‘adhesion strengths. 





June 1999 ELECTRONICS AND BEYOND. @}@ 


aeumesenddberaneandbansstiillallaiicll t 





- Exposure To Heat And Cold. 


©. Toughened with abrasive paper were heated | 


- rounded, 8mm diameter poles, after 24 hours 





Heat Resistance 


The P-rouch tapes retain their 
mtepgrity Even at extremely high 
temperatures. Tapes were placed 
in an analysis chamber then 
Staring at room temperarure, ihe 
chamber was heated at a rate of 
20°C increase per mine. 

Decomposition of the tapes 
did not begin until the 
remoerature reached 365°C. 
Under general working 
environments the tapes will 
reiain their form and readahility. 
Tapes began to decompase 
more rapidiy after temperalure 
reached 415.3°C. 


Chemicals 


and Water 


P-rouch mpes, attached to glass, 
were bathed in a variety af 
materials for two hours. Despite 
some changes in appearance: 
and structure, all tapes 
remained affixed to their slides, 
Rubbing Touch Iabels with 
cloths soaked in those same 
chemicals had no effect on the 
tapes - sugsesting if chemicals 
are spilled, quick wiping should 
prevent damage. 


User Safety 

The tapes were tested by che 
Japanese government food 
research laboratory, in the event 
of labels being attached to food 
containers, fod packages ar fooxi 
preparalion equipment. Tapes 
met aii food sanitation liws. 


Similarly in tests to determine the. 


effects of accidental affixation of 
tapes Lo skin, the tapes caused 
no skin imitation and are safe 

according in OECD guidelines. 


Guide To The 
P-fouch Range 


From Brother 
Whatever your labelling 
requirements, Brother has the 
answer, from portzhle hand-held 
devices io PC compatible 
machines, to create labels for 
use on scientific apparatus, test 
cubes or chernical tras, in 
Factories, warehouses, hospitals 
and offices, or for cabling and 
parts in the telecommunications 
and computing industries. 
Maplin stock all P-fouch 
oroxlucts. Some of the labetling 
machines on offer include: 






‘PT-9200PC 








Order 
code 


Item 





FT-9200PC 


: PT-3005P 


| Memory: Labels can be printed in-six different 
: font sizes on four 


:. Sizes. 


: Allows virtually anything created on.2 PC screen to 
: creative layouts. Windows 95/98 and NT 4.0 


: WYSIWYG (what you see is what you get) view of 


> widths (fom 636mm), 260dpi resclution for high 


s hi¢h, an option for 11 lines of text, and it can 


Price 
ine. VAT 


PNABA £399.99 









Small desk-top machine, with 300 charzcter 


clifferent.t2ape. 









P-touch 9400 

















Ease of Use tok 
Versatility tot: 
PT-300SP Overall value etek 

















Ease of Use KIS item Order Price. 
Versatility tok , code inc. 
Overall value totctototk pe PNS7B. £499.99 






Order 
code 


PNASY 


item ; P-touch 9400 

: Also PC compatible, it features a full-size QWERTY 
keyboard, WYSIWYG display and Automatic Currency 

: Calculation. Converting Pounds into Eurcs while 

. simultaneously calculating up to four currenciés at 

> current exchange rates, PT-9-4{00 can ereate labels 
showing the price.in Euros and the local currency: 

: Also offers six tape widths and 360dpi resolution 

: for high quatity printing of text aor graphics, plus 

: 10 builtin fonts, 16 built-in font styles, horizantal 

: and vertical printing, framing‘and automatic 

? numbering. Other features include up to 10 fines 
of text, 99 multiple print outs, PC connectivity, 10 

> indusury standard barcodes and memory capacity. 


Price 
inc. VAT 
£39.99 







PT-200SP- 





 P-touch 9200 


be tumed into a seli-adhesive label, with its 
Integrated graphic function offering a wealth of 


compatible, it offers Plug and Print technology 
with an Icon-baséd graphic user interface giving a 


labels. It can process and print scanned originals 
(logos, pictures or graphics} and can take 
information from other databases such as 
Microsoft Access. Thereé’s a chaice of 6 label 


quality printing of text or graphics at up to 27mm 


print 10 industry standard barcodes. 























PT-550 
Ease of Use 


Versatility 
Overall value 


ie JONES 


lax JONES | 
kt th? 
ttt 
ttt 
Price 

inc, VAT. 
£249.99 





Order 
‘code 


PJ65¥ 


ltem 


F7-550 





PT-5S50 


Can be used ‘standalone’ or connected to a PC, 







Ease of Use tot tof and is Windows 95 and Windows 3.1 compatible, 
‘ ere re printist2 up to 7 lines of text on each Jabel_-it Gan 

Versatility " * B print 11 industry-standard barcode protocdls, has 

Overall value ttctor a 3,000-character memon; can print on six tape 







Y wicichs; from 6-34mimh and features a total of 8 
fonts, 452 characters and 260 symbols: 

; Applications for the PT-550 range from the 

: labelling of library shelves and fuse boxes, to 
warehouse racking, shelving and even coor signs. 
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PT-200 


Ease of Use 
Versatility 
Overall value 


kkk: 
tt tk » 
took tk 


“item Order Price 
code inc. VAT . 


-PT200. MG92A: £59.99 


PF200 


Portable battery or mains powered machine, 
this handy light-weigtt design enables 
creation of labels wherever and whenever 
you want. It can prodtice labels in § fonts 
and 5 character sizes and has a 300 character 
memory with up to 53 characters per Ishet. 


PT-350 


Ease of Use 
Versatility 
- Overall value 


ARS 


item Order. ‘Price 
code sinc. VAT 


PT350 MG94C = £439,99 





PT350 

Desk mounting labelling machine 
incorporating a OWERTY keyboard, 3 built- 
in fonts, $ font styles and the ahiliry io print 
lahels up to 4 lines deep. The machine has 
the ability to print bar codes as well as text 
and symbols anct can also print out calendars 
forany month besween 1901 and 2699. 








Portable battery, lighoveighr design and 
excellent perfommince al a very reasonable 


price. it can produce latels in 9 fonts, vertical 


or horizontal printing with 179 characters 
and symbols. It has 45 character display with 
? line printing, text framing and underlining. 


| 


PT-85 

Ease of Use. 
_ Versatility 

Overall value 


Fok tte 
ttt 
ltem Order Price 
code inc. VAT 


PIBS MGQLY £29.99 





PT-220 
Poriable, professional label prinier, it can be 
hand-held er desk mounted and battery or 


mains. powered. Supplied with a carrying 


case, the PT-220 offers 8 foat'styles, 12- 


character ovo line LGD dispisy aed can | 


produce:labels with.up to lines‘of text_A 
key function i is its ability to print bar codes; 


~ as well as text and symbols. 


PT-220 


Ease of Use 
Versatility 
Overall value 


item 
inc: VAT 


(PT-220 MC £99.99 





RIVIOWE! arscssed Sint Roars, 








Ease of Use 
Versatility 
Overall value’ 






ltem Order Price 
code inc. VAT 


Stamp Creatir N4BC £99,S9 





Stamp Creator 
This machine allows you to produce quality 


: = custom stamps on demand. Units can be 


smind-aione ar connected to a PC 10 enable 
more graphic intensive designs io be created. 
It has 25 built-in ready (0 use stamp messages 
and 30 auto format temptates. PC connection 
gives an additional 8 built-in fonts, 320 builc-in 
symbols, 67 auto format sanipies, 30 patterned 
boxes, 30 panemecd frames and the abilicv te 
import graphics files. : 


For more information‘on the P-Touch range please: ‘eall 
0161 330. 6531, ‘or ‘visit ‘one ‘of the 49 Maplin ‘stores nationwide: 
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Matter/Antimatter 
Engines 

Three relatively ‘independent’ 
and revolutionary research 
ANDOUNCEMENIS arc set 10 
change the favé of both manned 
and unmanned space exploration 
within the first decade of the next 
century The first hac been 
dreamt of for some time- the 
desire 10 hamess energy from the 
annihilation of matter with 


antimatter in order 10 control the: 


release of enough enerey to send 
a rocket into space and beyond. 
Until very recenth, antimatter 
drives lay clistinctly in the realms 
of science fiction, because there 
Was simply no way 1a successfully 
conrain encuth of the exotic anti- 
_ matter. Paul Dirac (1962-1984) 
predicted the existence of ihe 
positive electron (positron) and 
other more complex antimaiter 
particles in 1928, for which in 
part he received the 1933 Nohel 
ohysics prize. The positron was 
veritied experimentally by C. D. 
Anderson in 1932. Antiparticles 
arc-usually short lived as ther 
are rapidly annihilated in 
collisions with their 
corresponding matter particles. 
These complete mass-energy 
conversions occur in pair 
annihilation where a positron- 
electron pair is anstihilated, 
resulting in whe creation of tro 
(Or more) shotons, as shown in 
Figure 1 At Jeast two photons 
must be produced in orcer to 
conserve both energy anc 
momennum. in ander to find 
the energy released from an 
annihilation event berveen an 
electron and a positron iniciaily 
at reat, che inigial momentum of 
the electron-positron pair will 
be zero, and the photons must 
travel in opposite cliréctions 
with equal energies. Apphing 
conservation of energy yiekls 


2m Cc = 2 Ey 
or £y = 0.51iMeV 


Clearly to form a useful drive 
phatens must be dirécred 
backwards at the point the 
electron-positron ‘jets’ contact. 
‘Proton-Anti-proton annihilation 
liberates significandy greater 
energy as would neutron 
annihilation, however, neutrons 
being uncharged are not readily 
restrained by electric anc 
magnetic ficldst Institutions 
such as CERN in Switzecland 
have for some time been able 
to contain very small amounts 
of antiznatler within ‘magnetic 
fictd traps" but nat-enough to 
drive a spaceship to Mars - and 
certainly not beyond to the 
stars. Suspicions have circulated 
for some time that NASA 


elabedebrecsere 


eidedacéeaersebasesteereeeeees 


4ebert 


TOPSPERSL SPEC eP EEE eter edeiebada 
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Sbhidérvess 


This month Dr. Chris Lavers looks 
at new forms of rocket propulsion for 
space exploration. 


scientists have been edging closer 
and closer to such an elisha 
drive. Research scientists ar the 
Propulsion Research Division of 
NASAS Research Laboratories in 
Alsbima have. been invoived in 
work moving towards successful 


 coninment of enough 


antimatter to Operate such a 
drive. A recent announcement 
by the NASA team lead by Dr 
George Schoiirl, Chief Propulsion 
Division scientist, has reveated 
that they have now found a way 
nat only to contain enough 
antimatter for long enough, but 
alsa, anct more importantly 
from the point of a drive, have 
found a way to safely control its 
release. Progress is alnearhy 
underway in their aborarory on 
building 3 prototype antimatter 
nutter annihilation engine that 
will hopefully be ready for initial 
tesung sometime in spring 2000. 
The equivalence of matter and 
energy, now a basic-tenet of 
physics, was first put forward by 
Albert Einstein, anc! is governed 
by thé now famous equation 

t=mc’, Basically the annihilation 
of 0.5ke of anti-matter with 


beadiltas 


(itbassedi bhddarhande 


bhadabee 
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let alone lke of direct mass- 
energy conversion all released 
in-ane accident at launch are 
100 stzgscring io contemplkite. 
Atomic energy until now has 
merely scratched the suriace of 
the binding energy that holds 
the nucleons, (protons and 
neutrons) together. either 
breaking up unstaivie atomic 
nuclei (e.g Uraniurn anal 
Plutonium) to release energy. or 
by fusing light azomiic species 
such a5 Hytirogen with 
Deutenum and Tatium (isotopes 
of Helium) releasing more 
hinding energy, but essentially 
leaving the atomic nucleons 
intact. Jate? annihilation of both 
antimatier and matter however, 
will release a vast Quantity of 
pure radiation which coulci 
form an advanced form of space 
drive. Usuaily antimatter only 
exists for a Aceting fraction Gta 
seconc after being produced hy 


: smashing together atomic 


0.5kg of mamer would rélease a . ; 


fantastic 9 X 10” J of energy, As 
Dr Schmidt has been quoted as 
saving “One grim of antimatter 
prokluces as much energy as 23 
Space Shurdés.” However, the 
implications of even one gram, 


C)— 


E*sMc2=M,c? 5 Kt 


Figure 1. 
Annthilation 
event. 


particles in a particle accelerator, 
jike the ring generator ar CERN 
in Switzerland. 

The antimaiter wap develaped 
by Schmidt is a hollow tube half 
@ metre Jong. After sucking out 
the air from: it to create vacuum 
(even air contains atrams thar 


* will annihilate with the 


antimatter) a series of powerful 
electrical fiekis hold or contain 
the antimatter away from the 


¢ 
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Telore pate annihilation 
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sides of the containment vesset. 
Any contict with rhe crap walls 
will also be patentially 
catastrophic, By modulating the 
voltage at one énd of the trap, a 
tighth: focused beam of 
antimatter may be direcred out 
of the trap and made to collicte 
with 3 suitble supply of ordinary 
mater in the form of Deuterium 
and Helium-3. The computer 
conerolied annihilations in the 
ship's ‘reactor’ core in 2 series of 
annihifation events will propel the 
ship forward at any appropriste 
acceteration rare in the vacuum 
of space (sec Figure 2). 

Hall goes to plan, NASA 
scientists dim to take the 
proton pe antinater conminment 
vessel io a particle accelerator 
antintatter generator in Chicago. 
According to Schmidt in five 
years time a millionth of a pram 
of anuiniatier could be ceneratedt 
which would power a rocket 
Into space. 


The Most 
Violently 


Explosive 
Substance? 


At the same time Dr Karl 
Christe of an American research 
team working for the US Air 
Force has succeciled in forming 
one of the most viclently 
explosive substances ever 
known to man. The recent 
surprising formation of 
Nitrogen 5 or N; €N5) halds out 
significant promise.to the 
development of more effective 
rocket fuets. Dr Christe teads a 
tcam of 15 chemists. using the 
larest Computer aided design 
rechnology to create chis highly 
unsiabje man-macte form of 
nitrogen. Ordinanly gaseous 
nitrogen comprises two ZLIoms 
joined together as N:, which is 
stable and especially unreactive, 
Nitrogen was first séparatecdl 
from the atmosphere in 1722, 
by the British scientist Henry 
Cavendish, and a second form 
of nitrogen. N3 fazides) was 
found in the 1590's, asa 
temporary binding of three 
nitrogen atoms. Azvictes are so 
unstable that they are usually 
kept in a crystalline lattice ar 
low temperatures thar isolates 
one azide complex from 
another:so they do not come 
into contact with their ncighbours. 
Once Again COnrace ensures a 
highly exothenmic explosive - 
reaction. Christe’s form is an 
unstable bonding af hve 
hibrogen atenis into 2 V-shape. 
Previously such a configuration 
Of atoms was thoupeht impossible, 
The US Air Force initiative to 
develop highly energetic and 


Fizare 2.Possible 
Anti-matter drive 
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= more efficient rocket fuels, is 

- based at the Edwards Air Force 
. Base, in California, a designated 
landing site for the Space 
Shuttle. Even che most 
powerdul rocket propeliants 
have @ performance ceiling that 
limits their efficiency Typically 
only 10% of the initial rocket 
mass is aciually-cdelivered as 
pavioad into space, with about 
half ofthe mass as fuel, 
However Christie's sroup my 
very well be able to sienificandy 
enhance the ratio of delivered 
payload/(fuel + fuel tanks). 

f¢ took four months to 

synihesise 2 stable form of N35 - 
by combining gaseous nitrogen 
with a toxic negatively charged 
mixture of arsenic anct fluorine. 
Because of uie severe 
instabilities they have to keep it 
packed in dry ice at -80°C in 
ampoules of Tellon. 


Air-Breathing 
Rockets 

NASA has also successfully 
completed nwo years testing 
new, radical air-breathing rocker 
engines that could chance the 
future of space travel, lowering 
cost and potentially making it 
more atorlable ro evervone 
from business travellers to 
Lourisis. NASA and its industry 
partners have successftliy 
ground-tested rocket.engines 
that ‘breathe’ oxveen from ihe 
air and are planning co conduct 
flight tests in the near furure 
(sce Figure 3). The spacecrali 
tteployed would thus be 
completely reusable, taking off 
and landing at airport runwars 
and could be ready to fiy again 
within anly a few days, rapidly 
decreasing the currenc turn 
around time by at least an order 
of magnitude. 

‘Airbreathing rocket engine 
technologies have dre potential 
of opening the space frontier to 
ordinary folks,” said Uwe Hueter, 
manager of NASA's Advanced 
Reusable Technologies project 
ai Marshall Space Flight Centre 
in- Huntsville, Alabama. An air- 
breathing rocket eneine inhales 
anmospheric oxvgen for ahout 
half the flight. It does not have 
to siore all the oxygen gas 
onboard, therefore at takeoff an 
wr-breathing rocket is carrving 
jess fuel than a conventional 
rocket, vetting off ihe ground is 
the most expensive part of any 
mission. Weight reduction 
decreases costs sienificantiy. 
Specially designed rockets 
boos. the airbreathing engine's 
performance by 15% over 
conventional rockets at mkeoii. 
When aircrait velocity reaches 
twice che speed of sound, the 
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rockers are tumed off anc the 
engine total relies an 
atmospheric oxvven to hum 
the hydrogen fuel onbourel 
The compression of sulfictent 
renuous oxygen in the upper 
atmosphere at these speeds is 
sufficient to power the éngine. 
AS the vehicle's speed increases 
to about ien times the speed af 
sound, the rocket-powered 
system takes over to prope! the 
vehicle into orbii. 

Honv do these ideas really 


come toxether in a future space 


launch scenario? Well 4 possible 
future scenario would include 
an-aicbreathing engine lunch, 
or 2t least :t pantal air-breathing 
engine launch powered by a 
possibly smaller, but cerainiv 
mere powerful and efficient, 
5 rocket wiking the pavload 
for the space mission into 
orbit, with 2 small containment 
of antimatter for storage and 
assembly in space of a 
planetary probe or Intersteflar 
mission. Safely assémbted in 
space (}), ousside of the Earth’s 
eravitaional well, an antimatier 
mawered drive would soon 
accelerate a space probe very 
close to the speed of light, 
allowing time dilation effects to 
deliver 2 reittively young sensing 
system to one of our nearer 
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star's within perhaps nvo 
decades for closeup analysis of 
both the star and any existing 
planetary system. Then some. 
really interesting space science 
results can take place! 


Forthcoming 
Electronics and 
Electronics related 
conferences 
fitrocduction to Electronic 
dmaging 19-21 April 1999 
Bromley Coun Hotel, Bromley 
in Kent. A nwo anda halfday 
course providing step-hy-step 
introduction to all uspecs of 
an electronic imaging system, 


incluciing capture, trnsmission 


and stomge. 
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ie finde Compression 

2? April 1999 This course will 
provide an introduction to the 
basic concepts used in image 
compression and existing JPEG 
standard and the emerging 
JPEG-2000 standart thar is based 
on discrete wavelet transfonns, 
For bath of these courses 


> coniaci: Sin Technology Centre 


Training Registration South Hill, 
Chistelsurst, Kent BR7 5EH, 
England, Telephone: 0181 467 
2636 Fox: 0181 467 6515 
E-mail :courses@sira.co.uk 
http://www. sira.co.uk 


fiiernational Workshop ou 


Adaptive Optics for fidusty 
t eid Medicine will be Reld 


beiween July F2-16 at Durham 
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THERE’S A WHOLE WORLD OF ee , 


ELECTRONICS TO EXPLORE AT 
- YOUR MAPLIN CATALOGUE STORE 





TELEPHONE. CUSTOMER SERVICES ON {01702} 551002 
FOR DETAILS GF YOUR NEAREST MAPLIN STORE 
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BARNSLEY BELFAST 


University, Contact: Gordon 


Love, Physics Deparment, 


Liniversity of Durham, South 
Read, Durhan D1 3LE, UK 
Pax +44 1913743709 E-Mail 
"ao. conference99@durham.ac.uk", 
‘Ryo workshops for the 
Sensors for Water Interest Group 
(SWIG) are due to be held 
shor. Ondine peerticles 
Characterisuion on the 20th 
May-at Cranfield) University in the 
Lord Kings Norton roo, This 
workshop will be valuable to 
rescarchers, cesigners; suppliers 
and users who have to make on- 
line measurements of panicies in 
Walker, 2rd, Gonefichenice 17 
memucmerks 0 be held sat Exhalt 
Works, }odshire Water in Bretford 
ont the 20h Apa This wurishop 
will consider the factors which 
contribute i the derivations and - 
interpreninon of high qualin: dam 
The cost of both Workshop is 
£35 inc. VAF for Members and 
£85 inc. VAT for non-Membess. 
Contact: SWIG, 27, West Green, 
Bamineton, Cambrizige, GB2 SRZ, 
Tel Fax 01223 870967 
E-Mail :mtchael jscott@compuserve. 
SWIG is a forum for the UK 
aqueous sensor and monitoring 
community and holds about 10 
workshops 4 year and publishes 
a newsletter, 


Figures Courtesy of NASA 


NEW STORE 
OPENING 
‘IN DUBLIN: 
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| 
Keith Garwell details improvemenis ~ 
to the Keele Observatory telescope. | 


irst 2 litdle bit of scene sctriing..Keele 
University Observatory has 2 Saturday 


uiiemmoon team. Team is not quite the: 


right worl, if they were objects a collection 
would be more appropriate as they fit 
tageher amiabli: Bernween then they 
possess a variety of skills, sheet. metal 
workers, teachers, model-makers to name. 
but a few, and they coniibure considerably 
to the development of the telescope. ] have 
never really cliscovered their origins but I 
guess that they come from various local 
astronomy clubs. Although I count myscif 
%$ 4 member of this team Iam ner really an 
Astronomer, NOVeveNn an amateur ore. 
Nonetheless | find it an interesting subject. 

For the readers who are not astronomers 
(ike myseif} 1 should perhaps explam 
before going any further chat Right 
Ascension (invariably abbreviated to RA) is 
the mowion which counteracts the earch’s 
movement and enables the teléscope to 
remain pointing 10 the same position in the 
sky. The tclescopes axis is parallel with the 
earcth’s iis but is required to rotate ata 
slighuy different mete to the earth because 
its position is povemed by the stars, not 
the sun. This is shown in the Photo L 

The second motion, the Declination (and 
again invariably abbreviated 10 Dec) is the 
motton which allows the telescope to be 
moved to any angle beiween the horizon 
and the zenith. It is in fine with the 
coumemeight seen in the photograph. 

Curiously [became involved because of a 
common interest in reading the Neve: 
Sefentist a1 my focal library. The other 
rcacier of the magazine was ane of the 
Saturday teans, who, one day invited me up 
an the following Saturdsy affernoon. From 
there it was but 2 short step to being 
invited to dicsign a new drive system for the 
telescope. This, to me, was an interesting 
challenge in control systems and hopefully 
as the story unfolds will also be interesting 
to the omher non-astmonomers. 

Dr. Tim Naslor (Director of the Keele 
Observatory) explains the main direction of 
their work. "The scientific work at Keele is 
almost exclusively the sructy of variable 
stus, chicfly binary stars, where one siar 
orbits the other in a matter of hours. The 
siars are so close together that they appear 
as‘a single object in the telescope. 

One of the pair is 2 white clwarf, a star of 
approxinutiely the miss of the Sun, bur 
with the radius of the Earth. The star in 
orbit arouad it, a rektively normal star, 
thoush fess massive and cooler than the 
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Sun, is having muterial tora off it | 
by the gravity of the white dwark 
This materia! will fall onto che white - 
dwark, bur chis aceretion process is far fram 
straightforward and is poorly understcod. 

Sometimes the material forms a disc 
around the white dwarf. and in other.cases 
is channeled by the white dwart's magnetic 
field into ‘accretion columns’. 

Some of these binaries are atiened such 
thar.the nonnal star comes berveen Eanh 
and the white dwarf once every orbital 
period. As the rect star occults the nrerial 
being accreted, fi covers it over a bit at 2 ime. 
The Geht asap us each piece is occulted, 
allows us to map the structure of the 
accTedion region by waking repeated images 
with 4 CCD camera auached ro the telescope. 

The raw data for this mapping is a ght 
curve, which represents how the lichi 
output of the binary star changes with time. 
However, in practice much of the vaniation 
none would observe would be due to the 
changing absorption of the Earth's 
aumoasphere. So we observe at least pwo stars 
simultaneously, Our target star and anather 
star 16 monitor the atmosphere's absorpticn. 


The Telescope 


Although there are but nwo axes of roution 
there are four motion systens. Teo provide 
coarse movement in RA and Declination for 
initial positioning, chese are fitted with 


_ 
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Photo L 





position indicators. Photo 2 shows the 
coarse declination motor and gearbox anc 
also the encoder for the RA position. This 
view is irom the opposite sicte to chat 
shown ia the first picture. The remaining 
pair are usedi whilst observing, again for RA 
and Declination. There are a number of 
electromagnetic clutches which allow the 
“trios couplings ‘uncouplings to mke place 
as contro} is. passed berween che initial 
positioning and the observing activities. 

The first two systems, the coarse contro! 
were well established and performed well, 
but is was the secand pair which provided 
the cause for concern. These are the 
systems used to maintain the telescopes 
position while observing. 
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sprocket 


Worm 


Worm-vheel 


Figure I. 


Stepper 
motor 


Lead screw 


For the RA drive the mechanics consist of a 
stepper motor driving, via a gearbox and 
worm the main shatt. Bouom right in the 
main photograph and in clerail in the Phato 3. 

There is 2 particular difference berween 
the RA and Dec drives. RA is a continuous 
rive that is it is moving cantinuousiv 
during the observing period. However, 
declination is rather different. As it is only 
needed to provide a fine adjustment when 
selecting an. abject for observation its 
movement is small (abouc 2") and is 
achieved by a ‘tangent arm.’ This is visible in 
the main picture, arid in detail in Photo 4. 

In this case the stepper mator drives, yia 
a gcarbox, the leadscrew which adjusts the 
telescopes angle. Micro-switches exist to 
indicate to the controller that the tangent- 
arm had reached the end of its travel. A 
second set of micro-switches exist a5 a 
safeguard. If cither of these is operated they 
remave power from the stepper mouor. 
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Existing System 

The pictures have shawn how the 
mechanics of the telescope are arraneed, 
anc ace driven by four electric motors. Fro 
of these are-conventional bi-directional 
commutatedt motors which are-controlied 
by push buitons mounted at the eid 6f2 
cable. This can be used either in the 
telescope dome shown in the photographs 
or down below in the viewing room. This 
arrangement allows the course setting to be 
Gone manually, and by reference 10 either 
the enccxiers or the perceived image. 

Now at last we come:to the interesting 
bit. The.observing system using the second 
pair of motors, the steppers. Figure 1 shows 
a schematic represearation of the RA drive 
from the great worm-wheel via gearbox, 
siepper, and iis four phase driver 15 the 
poine at which only cro signals are required 
to control the motion of the telescope. 
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Direction defines the direction of rotation 
whilst 4 pulse on the step line moves the 
motor one 400th of a revolution. (They are 
200 step per revolution motors and the 
drivers run in halfstep made}. 

We are now in a position to make 2 
mathematical diversion and calculate the 
reqruired step mie. First haw many seconcts 
in a siderial (star) dav: 


Eatth Gays per yeer. 
Rotations peor year 


365.25 appro 
365.25.+ 1 (weve been” 
round the. sun’ ance) 
Seeonds per day 24460250 = 86400 


Secdnds per siderdt day 88406 x 365/366.25 = 
86105:219 





However, the astronomers say its 
86164.0906, so much for approximations! 
So the required step rare must be: 


Worm Gearbox Motor Peclaeat mean 


72071 86164.0906 


560:2 406par 





i.e. 720 x 300 x 400 steps in 86164.0906 
seconds = 1671.2299sps 

Fieure 2. shows the equivalent arrangement 
for the dectination drive. However, this is nora 
time dependent hinaion merefy an 
adjustment so that the step rate in this case is 
chaesen lor ihe convenience of the user, and is 
in fact aboutt 300sps. 


Existing Controller 

This function was entirely defined by 
software which penerated both RA and Dec 
pulses 4s required. 

The hardware consisted of a BBC.B 
machine plus Bvo 6502 slave units. The ovo 
siaves generating the RA and Declination 
pulses for the stepper motors, These pulses 
were applied to the fow-phase motor drivers. 

The software for this system was written 
entirely in machine code and it was believed 
that there were errors in this code, and in 
faci subsequent cheeks with a frequency 
meter showed char there were noticcable 
frequency variations in the RA puises. 

Although the prime objective is to achieve 


correct teackiny it is closely followed by the 


requirement tc provide the graduate and post- 
graduate students with a convenient anct 
friendly interface which onty requires 


instouctions in rerms of sky and camera details. 
The user screen displayed by this interface 
had a heacling at the iop which showed the 
current position in RA and ceclination. The 
position of dre tangent arm on the teact- 
screw in terms of degrees of movernent 
available, and whether the telescope hac 
crossed the celestial pole (in this cise ihe 
sign of the Dec figures have to change). 
Below this heading «2 window showed the 
commands as they were pped in. This 
allowed the last few commands 15 be 
displayed as i was scrolled up to allow new 
commands to be enrered sr the botiom. 


Typical commands were: . 
“Track “switch on lhe RA step PUISOS, 
Halt swatch off the RA pulses. 


Setpas - sets the current RA and Dec pasitions in 


degess; minutes and seconds. 
- Has two arguments, the distance to mas 
in manures. ‘Zero fs valid. 


“There were oiher commends Wiech refered to the 
camera in terms of pixels, (CCD cameras are wesed), - 


Kom - 


Why Change? 

There are séveral reasons 

@ The dificulties which might exist if a part 
of the BBC system failecL Although there 
are doubtless plenty of Beebs gathering 
dist and a cry for help would soon 
produce one, it would not be so easy ta 
replace a 6502 slave as these were 
custom built and linked to the main 
processor by a Becbex expansion board 
dso ctustom built. 

© The interrupt mechanism linking the 
slives and the Beeb could not cope with 
the correction of periodic errors. 


@ lt was effectively impossible to change 
the program as it was written in BBC 
assembler language and contained in 
EPROM in the slaves. Neither tools nor 
expenise were available to update it. 
There were bugs in the program which | 
preventert accune tricking. (tracking 
means the RA motion). 


@ There is inevitably mechanical flexure in 
the telescope which makes it necessary 
ta modify the tracking mie depending on 
the telescopes auitude. Not possible on 
the @xisting system. 

@® There is a cyclic error in the tracking: 


® With the advent of improvements:to the 
structure. beuer cameras. digital imaging 
etc. ic would be desinible to-achieve 
pulse generation of a high degree of 
accuracy $o thit the wackine achieved 
was only limited by the telescope 
structure not by the computer system. 


© the improvement, in figures, means 
macking with a short term accuracy of 
better than 0.1 arc seconds over 30 
seconds. which transfates freely into 
beter than 1 past in 12960000 over 30 
seconds. The long term accunicy 
required was betrer than 5 arc-secs per 
hour. (I in 259200 per hour). 


A more powerful user interface would be 
helpful in particular the ability to change. 
system paramcters quickly and easily for 
example when cameras are changed. 
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New RA Drive 


The solutian £0 the obsolete control hardware 
problem required up-1oxhite equipment. 
However money is 2 problem, What's new 71! 

The university bad a fine collection of 
PCs. Obtained cliiefly by virtue of the 
kindness of ICL Although these were not 
modern machines (they usec 286 
processors) they would be quite suitable as 
there was no necessity for absolute speed. 
There were also plenty of suppliers of plug 
in L'O boards for such a machine which 
would provide input and ourpur lines to che 
outsidé world. Moreover, F had.an early PC, 
an Amsirad machine, which already had a 
suitable board fired. This appeared to be a 
no contest situation. The PC was the obvious 
machine to use, and doing so wouki mean 
that neither the University nor myself had to 
buy new equipment Obviously i: would be 
of considerable advantmee if | could do as 
much of the development wark at home as 
possible. Othenwise it would be restricted to 
Saturday aftemoon working which would 
make it a Jong job and tFihere was any 
haniware to be built then all my facilities 
were at my home, A PC in this contex: means 
a computer based on the original IBM PC 
design. A device which has been copied, 
cloned. and is naw more or less a word 
standard made by many manufacturers. 

The existing system had used the 
computer system i gencrate both sets of 
pulses and this seemed to me were it had 
run.into trouble. I believed thar the best 
system) would be to generate: the RA pulses 
by means of a jocal extemal oscillator, and 
then use the PC to ensure that the oscillator 
always rin at the correct frequency: The 
oscillatar could be compared with the PC 
clock which is crvsial controlled and if this 
was norvsufiidendy accurate then an 
extemal time source could be impored. 
Probably the Rugby 60kHz transmission, or 
one of che other time standards. 

Andogies can be misleading. but suppose 
one wants 10 keep a mechanical clock.at the 
correct time. Assume that there is na access 
io the hands. Thus if the clock was slow it 
had to be correcter by speeding ix up. 
Conversely if the clock was fast then it could 
only be connected Dy sfowing it down. The 
clock is checked periodically (perhaps claily) 
by comparing it with a suitable reference. 
The BBC time stgmal perhaps? 

Figure 4 shows 2 translation of this idea int 
electronics. The oscillator and counter could 
be inan external harchware unit having po 
input lines from the PC, Actwance and Retard. 
The binary counter output fines would bé. 
inputs tO te PC 10 be read by an interrupt 
routine culled by the PC system clock. 
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Pulses to RA stepper 


‘To conver this idea inte reality the next 
question is “How many bits aré necded in 
the counter’? Since each hit requires a tine 
io the PC it would not do to go mad 
otherwise ihe VO board would be run out 
of lines before the design had really started. 
By now the favourite VO board was one 
based on the 8255 whith has 24 lines which 
can be configured as either input or ourpul. 
The configuration bas 10 be based on two 
bundles of &-bits, and nvo bundles of bits. 

We know that ihe RA step frequency 
should be 1671 which is Gutsidé ihe 
capability of &bits but is acceniable for 12- 
bits (maximum count 4096). In fact the 
count coulkl be accumulated over two 
seconds ta improve the accuracy of the 
check The PC clock intermups are ar 0.0555 
intervals and 36 of these would give 1.98s 
tnd an expected count of $309. 

Figure 4 shows the harivare detail of the 
of the pulse generator develaped from the 
Figure 35 idea. All the supplies are 5V with 
the exception of the suppiy to the CA3140 
which is 12¥ The latter is done so that the 
CA3140 can handle the full cange of control 
from OV up to 5V The ovo supplies +5¥V and 
O¥ 10 components are Marked, but the 
supplies to the ICs are not shown as they 
are defined by their data sheets. 

The Retard input from the PCO board is 
top ieft, and below it the potentiometer used 
for setting the at rest frequency. Again below 
this is the Advance input. The ove 100k pots 
are ganged and provide the system loop gain 
adjustment. There are thus only the wo 
controls on the hardware front pane. 

The Very Fast input is used for move 
instructions, described tater. At the yerv 
battom is the RA Reverse input which 
directly drives an open collector stage which 
is the required input to the stepper drivces. 

The output of the CA3140 summing 
amplifier passes to the frequency changing 
input of the 7555, via che RC network of 10k. 

and 7202F, This lsiter nerwork ensures that 
there are no rapid changes in the oscillatar 
frequency which would cause the stepper 
mator (0 lose sieps. 

The 7555 is in che suindartd ascillator 
coniiguration required by all the 535 type 
devices. The nvo 33K resistors together with, 
the 4700pF capacitor set the operating 
frequency in the region of 1671 Hemz. Final 
adjustment being made by the frequency 
adjust pot This bv the way is a 10 turn wire 
wound. A carbon based porentiameter is 
not sufficiendly stable. The ourpur from pin 
3 drives the 4040 counter. NB. The reset 
input is not used. The 12 output lines from 
the counter are retummed 2s input io the LO 
bexurt in the PC. 

Because of a special requirement of the 
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particular driver used for the RA (a specified 
fength for the pulse) a one-shor had io be 
added bemveen the oscillator output and 
the stepper driver. step input. (The oscillator 
ouipur mark to space ratio changes with 
frequency). This is achieved using pins 1 to 
6 of the 4011 IC. The output fram this IC 
drives the BC183 to give the open callector 
output required by the stepper board. 

Larter in ihe development it was realised 
that a stop command would be needed anc 
by gis time we were running out of lines 
herween the PC and the hardware module. 
To solve this problem it was decided that 
selecting both Advance and Retard 
simultaneously would generate Stop. Pins § 
to 13 provide the logic qutpur ac pin 1D of 
(A & B). When tue shis curns on the BC183 
transistor which holds the reset linc of the 
7355 down Lo zero volts. 

The 'C’ language seemed to Ise the most 
suitable for writing the control program, I 
regard this language as a high level! 
assembler and it is well suited to driving a 
hartware based project. Ic is also well know, 
and jt is one in which [ claim to be fluent. 

The hardware module in Figure 4 is 
almost entirely driven by the timer interrupt 
routine. This interrupt occurs every 55 
milliseconds approximately; the design of 
the RA system is nor dependen: upon the 
precise timing of this interrupt, only that its 
timing cloes not vary: 

One of the fiest chings to happen when the 
program is run Is to set up the PC system so 
that each interrupt initiares the timing 
routine which i will describe in hopefully 
understandable English rather than 'C’. For 
this purpose the routine has been simplified 
considerably, particularity by the omission of 
several interlocks with other routines. 

Figure 5 gives ihe main poincs of the 
routine, in which there are several important 
numbers which are used as follows - 


® Number of internupts. 1 is added each 
time the routine is performed. This is used 
a5 a cross check for various operations. 

@ Action conirol, Tells the restofthe _ 
program what is happening. Particlarly 
used ta synchronise the data on the 
user display. Sequence switch. Controls 
the action of the routine and counts olf 
the sets of 36 timer interrupts. 


® Hardware count. 22-bit count obtained 
from the 4040 in the hardware module, 


@ Cumulative difference. Running total of 
the difference between whar the count 
was and what it should have been. 
Consequently records the errar since 
observation started. 

@ $1. What the coun: should be over the 
36 intermipt period 

@ V1 & V2. Provision for a vermier 
adjustmenr,. Currendy nor used. 

Si, Vi and V2 ure among the contro! variables 

which are read from dise when the system is 

initialised’, but more about this later. 
Remembering that the rGutine is actioned 
every 55ms and takes precedence over all else. 

On the first entry to the routine die sequence 

switch will be zero (given this value by the 


_ initialisation of the program upon first entry). 


This causes the hardware counter to be 
read and the cumulative clifference to be 
calculated by aiding the counter value and 
subtracting 51. Raving done this the routine 
is ented by adding one to rhe vatue of the 
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Figure 6. Read counter routine. 


sequence switch and a check to see if this 
has increased the value of the sequence. 
switch to more than 35. Remember thar the 
sequente starts at 0 and 6 to 35 is 36 steps. 

At the next énury 55mts fater the sequence 
switch will be set to 1 consequently an 
algonthm calculates any correction néeded, 
zero if the cumulative difference is zero. The 
correction can be berveen 0 and 30. Acain 
the routine ends by updating the value of 
the sequence switch. 

At the nest entry the sequence switch equals 
2 andl the correction fs applied if necessary to 
Advance or Retard. At this point the oscilintor 
frequency will start io change as the A or R line 
in Figure + is made mue (positive). This is 
applied to the conrral input (pin 3) of the 
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oscillator via the summing amplifier and the 
RC neavark, The sequence switch is updated. 

On subsequen: steps (sequence switch 
grearer than 2) the sequence switch is 
checked against the correction requirech If 
ine switch is che greater value the oscillator 
coniral is set back to tracking ie. both Aan 
R set (6 false (OV). 

The sequence ends with the switch being 
greater than 35 and thus set hack to zero so 
ihe whole cvcle is repeated. The oscillator 
frequency is thus checked every 1.98s and 
adjusted if necessary. 

The question will doubtless arise -“why  - 
isn't ail che counts checking and calculation 
done on the first step, leaving 35 other steps 
tO apply any correction needed?” ‘The answer 


“HUAPLIN GIFT TOKENS (WAKE THE PERFECT GIFT? 


Tokens Ps | fa available from all Manlin Store Ta denominations ni co 


is simply thar it was not known initially how 
much time would be required for firstly the 
interrupt, and secondly Jor all dhe other work. 


e.g. reading keyboard, putting up display, 
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handing user interface etc, Consequently | 
decided to spread the load over three interrupts. 

Now just 10 take a jook at the routine. 
which reads the counter as theré are nwo 
important points to be made, bu: before 
this, vo lines are generated by the sofiware 
- step and direction. These wo are: 
connected via the hardware module ro the 
stepper driver in exactly the same fashion as 
the REV line showr on Figure 4 ic. via an 
open collector trazsistér, 

Figure 6 shows the reac counter routine 
which is called fnom the interrupt routine 
just discussecL There are qwelve-lines used 
as inputs 10 the PC, 6 in port B and 4 in part 
C, Port Bis the least significant bits. 

Because of the shortage of lines between 
the PC and the hardware module the counter 
has 10 be run without.a reset line. (Onginally 
a Teser was used - the shortage crept up upon 
us)! This leacls to the fact that when the. 
counter reaches 4095 the next count is 0. 

The second point is that the counter must 
noc be read whilst it is being incrememed 
and so when 2 read is called for the counter 
is read in succession unui pve readings 
agree. Just three ides are allowed before a 
counter error is declared. 

hopefully Figure 6 will now make some 
sense, On eniry the value of repent is set 103. 
Then port 8 is read and chen port C. the ro 
values being saved in variahles. They are both 
read amin and 1 is subtracted from repeat. 

If the two sets af readings do not raily 
they are read again, If the two sets do not 
tally before the repeat value fails to zero an 
error is declared. 

[Fthe tvo sets agree then the port C value 
is multiplied by 256 and added to the port B 
reading to give the answer. 

Finally if ehe cairrent count is less than the 
previous count then the counter must have 
spilled over and 4096 is added to the-value 
tO Correct it. 

Next month we loak at the declination 
drive, system parameters, user. interface and 
user commands, - 

Although this svstem is entirely specific to 
the Keele Telescope i its principles may be 
appliad to other systéms. Gorrespondenceé 
with the author will be welcomed at: 

5 College Road, Alsager, 5T7 285, or by 
phone Tel: 01270 875159. 
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Introduction 
Most Lapto;y computers roday 
come equipped with a built-in 
irDa (inira-red} option, which 
enables the user to make'a 
‘wireless’ connection to a 
printer. However, my printer 
does not have an IrDa interface, 
and the choice was to scrap 2 
good working printer and 
replace ii with an IrDa - 
compliant printer or find 
another sotution. 

My first port of call wus the 
Internet. Microsoft have an 
IrDa-specific driver available for 
downloading at their Website: 


http://waw. microsoft. 
com/windows$5/downl oads/ 
default. asp 


Look for the enuv Windows 
95 IrDa 2.0 (infrared Driver) 
WHSirexe. Once this is 
downloaded to your laprop and 
run, the infrared! facility becomes 
adive. Iam told that Windows 
95 has this driver included in it's 
operating svstent. Now, some 
Kine of infra-red receiver is 
required at the printer end, along 
with a scrial 10 parallel converter 
since most printers have a 
centronics (parallel) interface 
connection. In inte past, I have 
experimented with RS232 infra- 
red transmissions but have only 


managed relisble communicatians 


at celatively low baud rates, 
typically 1200 baud, 

Scanning the Internet ance 
again, revealed an I-R mexlulé, 
the HSDLS000 produced by 
Hewlert Packard. This cames as 
4 low cost development 
package consisting of io pre- 
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Richard Grodzik constructs a 
universal printer adaptor. 


IR Printes Adaptor 


Seriat 
Data Bus RS232 Seria 


HP HSBL 


PIC1I6LF84 1001 


Power 





IR Madute * 


= built J-R transecivers. Anhough 


the IrDz suindard is basect on 
the $23? serial link having thé 
same communication baud 
rates OF 9600 19200 57600 exc... 
the bits making up the dara are 
transmitied ditferenth: For 
example at 2 baud rate of 9600 
each bir is 104s wide in it's 
transmission along a RS?3? wire 
interface. With kDa, much 
smaller witlth pulse widths are 
used - typically 316 of the bir 
lime are transmitted in the 
infra-red beam. Therefore, a 


decoder of some san is required, 


cither in hardware or software 
to éxiract the raw serial RS?32 
data, The HSDL 8000 has one 
ather useful feature - a builtin 
| stare decoder - the 


5 HSDL7001, which is ideal for 


the job. It is now 2 relatively 
simple matter to convert 8-bit 
serial Gata irom the madule to 
the parallel format require<! br 
the prinrer. i chase a ubiquitous 
PIC chip, an! with 2 couple of 
hardware handshake Jines was 
able to establish an IER 
canwnunications Link az 9600 
baud, printing 360 x 360 


: graphics on my Canon bubble 
: jet ata canee of 10f. See Figure 


1 for a simple block diagram. 


Limitations 


The project tlescribed here is a 
‘pseudo Da’ link using only a 


: simptex ER link from apiope to 
> printer, No handshaking is 


involved and rhcrefore ube link 
is fragile. If che FR tink-is 
broken when. printing say, by 
placing a hand inadvernendy 
berveen the lapiop and the 
printer, thé link canfor be re- 


* NB. HSDL1001 Module - order from Farne!l as HSDL-8000 development kil 
as code 942-390 Tel: 0113 2636311 


Figure 1. Slock diagram arrangement. 
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Setting-up the - 
Laptop for I-R 
communications 


Once the W95irexe file has been 
downloaded from the Intemet 
and.run, the printer driver 
nceds to be set up. in this case a 
duplicate printer driver is 
instalted and configured for I-R 
tansniissions. in this way you 
can easily switch bemveen 
conventional parallel or I-R link. 
Assume we are using Windows 
$5 rhen: | 

At the start button in the 
desktop sciect SETTINGS and | 
then CONTROL PANEL. Seteci 
PRINTERS, vour original printer 
driver is displayed as an Icon. 
Select ADD PRINTER -the add 
printer wizard will pop up to 
eviide you through the next 
process. Click NENT, Select 
LOCAL PRINTER, click NEXT. A 
selection of printers will appear 
- choose the ane that you 
diready have since we require 4 
duplicae,. Click OR: Click on 
KFEP EXISTING DRIVER (this és 

















HSL 1001 
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36-Way Cantronies Plug 


Figure 2. Circuit diagram. 


established and the printing > faser printer this.should not - you cannot bounce the beam recommended) click NEXT 
sequence has to re-cammence presenta problem since most around the walis as vou can SS M19-GE: nc rf 
from the beginning. Multiple have at least 2Mbytes of buller with your TV remote control. , elect COn23 Te : 

mes ei - are 3 - SERIAL PORT. Note that the: 
page printouts are possible if space. The Da fink is also : Even so, 2 guaranteed range of i 
the printer has a large enough constrained by the need for : Oto Lm is stated by the Da 3 COM number may vary according 
bufler, since even ata baud rate line-ofsight (+87) berween the : protocol under all lighting os laptop manufscruret. Printer 
of 96f10, the printers buffer printer and L-R transmitrerand =: conditions. Figure ? is the ; name COPY appears. Click 
soon becomes fuil. If using a the printer ER interface. No, circuit diagram. NEXT. Click on FINISH, Click 
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PCB Copner side. 


with the righi-hand mouse 
burton on the new printer [con 
and choose PROPERTIES. See 
Figure 3, 

Select PORT SETTINGS See 
Figure 4. "The port settings 
ntust be serup to 9600 haucl, 8- 
data bits no parity, 2-stop bits. 
Now select SPOOL SETTINGS, 
Choose PRENT DIRECTLY TO 
PRENTER anc click OR and 
then click on APPLY ‘To sélect 


berween pane) and [-R printer’ 


click with sighi-hand mouse 
Duran on printer icon in 


Printers menu and click on SEF 


AS DEFALET using lefi-hand 
niouse button. 


Construction 
The LR printer interface is built 
on a double-sided PCB witch 
fics snuply herveen the nvo 
rows of pins on the centronics 
printer plug. If the board is a 
ISose fit, place the connector 
inta a small vice and ti¢hiren 
slowly, so that bath rows of 
pins make contact with the 
boar. The fabrication of a 
double-sided PCB-is time 
consuming but achievable if 
the correct procedure is used: 
Cut the photo-resist double- 
sided board slighth larger (lin 
overlap) than the actual size 


GHeoooocoe 





required. Remove the 
protective backing of the board 
on one side and secure the 
component side armvark with 
iape along the cdee. The 


artwork needs approx. 14 inch 


overiap, so that it cin be 
tapped io the beard. Drill nwa 
smali 0.8 mm holes diagonally 
opposite through the artworks 
and the board..Remove the 
prorective film on the reverse 


side of the phoro-resis: hoard 


and after the copper:side 
artwork 1o thé board. Correcx 
positioning is achicved by 


PCB fram component side, 


i 


€ 


iW 


36-W Cantranies Plug 


¥ 
. 


PCB component positioning. 





holding up thie sandwich of 
artwork-board-ariwork to 2 
light source and lining up the 
mo drill holes in dine with the 
‘artwork. Secure with tape 

The board can now be 
exposed in ultra vicler light on 
each side in turn.and then 
processed as norma. 

The plare-through-hole 
connections on the board are 
simpiy achieved by soldering a 
small piece of wire on both 
sides of the board. The. PIC 
chip is positioned on the 
component side of the boart. 


PROJECT PARTS LIST 


RESISTORS 
RA 1.0k Min Res 


CAPACITORS _ 
Ci 100nF Ceramic 


SEMICONDUCTORS 
ed PIGASLFR4 


Mik 


YR75S 


See Note 


'H. P1061. 1-R Transceiver/Endec irom Famell Becironics: Code 942-390 


SUNDRIES | 
Xi 4iMHz Crysial. 


‘36-vay Cenvonits plus 


pin headers 


FY82D 
FIGIR 
‘as reqd. AW59P 


Note. A pre-progyemmed PIC is avallable for £14.50 Including. p&p 
— @xelusively from: 
R. Grodzik (Micros) 53 Cheimsiond Road, Bradford. BD3 BON, U.K 
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and all pins are soldered on the 
coniponent side. In addition, 
pins 1.2, ¥7 and IS are also 
soklered on the copper side. 
The: 10k résisioar is placed on 
the component side. 

Al this stage observe staiic 
precautions when handling the. 
HSDL1001 module. This 
module is mounted on the: 
main board by means of 
header pins which serve-n dual 
purpose af electrical 
connections and as hardware 
spacers {0 separate the two 
boards by approximareiv 
10mm, An achkiitional pin at the 
LED lecation on the module 
only serves a5 a spacer and 
there is no electrical 
connection. Slide rhe 
completed! board unit in- 
hetveen the centronics pleuge 
contacts anu solkicr both sides. 

Now check the board for 
short and open circuits and 
then cannect into the printer. 4 
voltage of approximately 3.8V 
should be measured as pin 14 
of ICI, but this will vary 
according to printer tvpe. No 
extemitl voltage supply is 
required| since the small 
current and voltage 
requirements of the I-R printer 
adantor is ¢clrawn irom the 
centronics port of the printer. 






or those prepared to brave the lousy 
roads and miserable weather, this 
years Sound and Viston Show held in 
Bristol at the end of February: had some: 
interesting treats in store. This annuat 
evenr showcases all chat is best in- hifi and 
AY equipment, and is auended by ail the 
| big names - as well as some-companies you 
| might not have heard of unless vou are 2 
| serious audiophile. Sound and Vision is act 
| dike your average consumer electronics 
| show: This is noi an aircraft hangar-sized 
hall popuiated with hundreds of stands all 
tring to outdo each onhers SPL Heures - 
with offen-paintul results. Thankfully: the 
| Bristol show is racher sore subile. The 
Mariott hote} thar hast ft is basically taken 
over for the February weekend. Rooms thai 
normally accommodate weary business 
travellers are filled with the hi-ft prexiucts 
rom # panicular manufacturer or cisiributor, 
usually with listening laciliues so that vou 
can try before you buy - often ata preferential 
























































price. In.cerms of sales, Arcam - which 
democd its DAB radio umer and home 
cinema-upgradable Aipha 109 amplifier - came 
out iops. Speaker manufacrurer Mission. 
which took over one of the larver clawnstairs 
rooms with its impressive ninge, cime second. 
There is nothing like a decent demo to 
get vour wallet open. Although the 
acoustics of hotel roons are far from ideal - 
not icast because of urswanred! sounds 
waiting through she dividing walls - they do 
at least bear some kind of resemblance to 
the clomestic listening environment. Some 
high-profile manuiaciurers. such as the 


ae agar IE ee 
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relatively-new ‘ag McLaren, did set up glitzy 
stands in the more capacious downstairs 
roonis. if you wanted to hear its producis, 


> you had 10 teavel 10 3 local hi-fi shap - 


thankfully Tag McLaren provided free 
transport. Another company that made 
minibus companies a tiwe richer over the 
weekend was Techiics, which took over the | 
nearby Swallow Hotel to give UK aucliophiles | 
a chance to hear the new superfidelity DVD | 
Audio format for the first time. A proianpe 
plaver was hooked up to ropeoFthe-line 
Technics power amps and floorstanding 
stuciio monitor speakers, Hivl-resolution 
sicreo (2+bit, at a sampting rare of 192kHz) 
#nd surround (6 discrete 96kE ie /2s-hit 
channecis) modes were experienced with 
spedath-produced music from Enva and 

Bach amongst others. The sublime cesuits 
were well worth the travel. Sony; sucily, clitt 

not go to such extremes with its rival SACD 
format - ins Mariott demonsiration, in | 
conjunction with What Hi-Fi, wasni quite up 
io the sme. standard, ahbough it cercsinly 
proved poputar with visitors. 

Both SACD and DVD Audio are essentially 
based around DVD-type technology - short- 
warelength lasecs, multiple récording layers 
and increased data packing densities are 
drawn upon. These rechnologics are, 
hawever, employed in slighily different 
ways - akhiouch the results are companible. 
Both D¥D Audio and SACD offer a 
specification that is several leamues beter 
than CD. You get a dynamic-range of 12008 
or more, coupled with a frequency response 
of DC to around 100kHz, and support for 
discrete @channel surround sound. Each 
system has its own disaclvuntages and 
advantaces, and these - together wiils che 
availability of affordable software and 
hardware - will cetermune the ultimare 
winner SACD was co-developed by Philips 
and Sony is biggest selline-poi is 
downwarcds-compatible media. You can 
start buying SACD discs as soon as they 
arrive, and play chem on your existing 
equipment - albeit with the sound quality 
of standard (Red Book) CD. To get the full 
beneéfit, yau would need to invest ina 








SACD player. Expect to pay a lat of money 
for first-generation niayvess. 

SACDs dual compatiblity is achieved hy 
means of 2 dual-layer disc. A 650-mesabyte 
surtace Javer contains the audio in 16-bit 
PCM sterco form. This layer, which is to ail 
inrents and purposes 2 regular CD, cm 
: hence be reac by tfie infra-red baser of 

conventional hardware. A ceeper high- 

density layer, which has a DVD-maeninide 
capacity of 4.7Gb, contains the SACD stereo 

(or multi-channel) audio, This layer, which 

requires a shom-wavelencth laser (ulira- 

violet) laser to reac?, is encoded to a. new 
bitstream-like standard known as DSD 

(Digital Stream Digital). So far, so good. 

Unfortunately, dualHlaver discs are expensive 

to produce, which is why all current DYD 

movies are single-lavered (anc single-sicte<, 
come to think of ij), SACDs competitor, 

PVD Audio, is now backwards-compatible 

with CB. The surface layer is not Rec) Book- 

compliznt. Instead, its the same high- 
density 4.7Gb variant that is associated with 

DVBD movie discs, As with DVD movies, discs 

do not have to be dual-laver. Singletlayer 

DVD movics are in volume production, and 

the same plants will be able to churn out 
: DVD Audio dises without muck cwouble, 

+ A single-layer cise is enough to store just 
overan hour of music recoried at the 
highest-quality possible (192kHiz sampling, 
2thit cesmtution). Incheon, you could get 

over four hours of better-shan-CD quality 
48kHz24hid auisic on oné single-laver 
disc. Whether this will happen is another 
matter - punters will chink they.aré getting 
better value lor money if their campil:tians 
are delivered on multiple discs! if dual-laver 
recording is employed, the maximum 
playback time at the highest possible qualicc 
eee | |b : is increased! to neariy 2 hours. Alshough 
Xk E o: : Technics demonstration involved 2 DroOLleny pe 
WS * : audic-only player, I was told by 3 company 
WLAN 


Valve amp and CD 
player combination. 
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representative that combined DVD 
video/audio plavér would eventually make it 
10 market. Because the required mechanisms 
are very similar, it should not be thai 
difficult to make a combined SACD/DVD 
Video player. Indeed, this was act ruled out 
by Maran, which dernonstrated 2 
proton pe SACD ojayer in its ground-floor 
oot A does-evernthing SACD/DVD 
VideosDVD Audio player fs unlikely, thougis - 
politics, rather than technology, is the 
barrier here. As a pxoint of interest, Sony inas 
: a hand in both technologies. In addition to 
=° Ws involvement with SACD, its also part af 
; the {0-strong WG4 consortium responsible 
: for DVD Audios development. Sony daés, 
? however, own record companies. So tao do 
: Other major hardware munufitcturers, which 
must surcly influence which way the wind 
biows, Software:alliances are clearly an 
important variable in the success equacion, 
: which is why many of the giants acquired 
: controlling interests in the relevant 
: companies icn OF so years avo. 

DVD Audio and SACD were not the only 
rechnologically-interesting items at Bristol. 
Tucked away on the NAD stand was 2 very 
innovative ainplifier, alhough its name 

: hardiy suggests originalin: TACT Audios 
Millenium is the first commerci: ly-availadle 
digital amplifier - althoush experimenss in 
this field date-back to the early clays of CD. 
Sa how is the Millenium different? Most 
aniplifiers designed for digital sources 
employ 3 digital 1o-analogue converter, 
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Well tempered ‘turntable ot = followed by a conventional analogue 
= = : : amplifier to drive the speakers. The Millenium, 
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Naim CD player. 


conversely, uses pulse-width modulation 
(FWAD techniques to directly amplify a 
S/PDIF cligital output from a CD player or 
other digital audio source. The PWAM- 
amplified signal is then subjected to filtering. 
vielding an analogue signal that can power 
the speakers, ‘This approach eliminates 
severdl stages that can detract from sound 
quality - TACT claim that the end result is 
characterised by an excellent dynamic range, 
low distortion/neise and outstanding 
neutrality. Efficiency is also high - there is 
litte Heat-genermted. Unforrunately, NAD 
had not wired up this G000 amp when I 
Visited its stand, and so | could not experience 
these claims far myself. If you want to 
experience Millenium -with conventional 
analogue sources, an analogue-to-digital 
coaverter is needed. This will be available.as 
an opuon, when full production - expected 
before use summer - begins. ; 

Most manufacturers showed off their CD 
hardware, DVD pkacrs, home Gnema 
systems and other digital products. You 
coukl also see (arid Duy) 2-selEcontained CD 
recorder from Traxdara - similar products 
are avuilable from Philips (who were not at 
the show} and Pioneer (who were). 
Although much emphasis was given to 
digital wizardin; analogue fought back 
bravely. Many high-end audiophile demo 
rooms gave visitors the chance to listen to 
vinyl records amplified by valves. Indecd, 
some of the most narural sounds of the: 
show were expcrienced in this way. But 
then again, you should expect real high- 
fidelity if you are prepared to spend nearty 

£10,000 on the turntableAonearm/cariridge 
combination alone! Vinyl is Jess and tess 
commen in record shaps these divs, but 
Bristol harboured several specialist stands 
selling well cared-for second-hand records 
and expensive audiophile pressings. Hybrid 
mixes of new and old rechnologics were 
also in evidence -I saw valve amps coupled 
with latest-generation CD players. There are, 
woul) you believe, also audiophile CD 
players that employ ‘valves in their analogue 
signal processing circuitry! 

What else was there to see? A welcame 
announcement was the return of Nakamichi 
- purveyors of fine cassetate decks. This is 
pechaps 2 line strange, seeing that cassettes 

are slowly being replaced by Minicliscs and 
recordable-rewritable CDs, Indeed, there 
were plenty of Minidisc recorders, in both 
siantt-alone deck form and as part of several 
audiophile mini systems from the likes of 
Denon, Onkyo, Teac and others. The new 
Nakamichi line-up has only nwo casseme 
decks - the DRS (2-heach and BR-10 (3+head) 
moxdiels, both of which «re re-hashes of 
exisuing popular models. There are no 
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Minicise recorders from Nakamichi, alshough 
the range does include AV amplifiers 
(integnued multichannel amps with built-in 
surround-sound decoders) and a DVD 
player, The mast excitin® Nakamichi 
producis, however, are a unique range of 
integmuedi lifestyle audio systems, which 
represent a radical departure for the 
company. The smallest Soundspace made, 
the Three, is a £500 bedside CD clock/radio, 
with detachable speakers and a subwoofer. 
his clearly pitched at the Bose end of the 
market. The top-ofthe-range Soundspace 
11, which is planned to sell for around 
£5000, includés Dalby Dieikal, DTS and 
Dolby Pro-Logic surround decoding. 3 3-disc 
DVD/CD autochanger, and all speakers 
(including z subwoofer). The drive units of 
the franysterea speakers can be raised or 
lowered to correspond with the listening 
position. There is also'an aptional flzt- 
screen T¥ with an 15in. TFT screen. We 
were shawn mock-ups, bur all models 
should be available by che end of the year. 
Home cinema was well-represented ac the 
show. Most of the bigger manufacturers 
offerec worthwhile demonstrations, usually 
with BYDs, Dolby Digital surround and 
widescreen TVs. DVD players were abundant 
- just about every Japanese marque had «at 
least one.on show Meridian and TAG 
McLaren flew the British DVD flag. Arcam 
demonstmted off its new 8350 DAVE (Digital. 
Audio Video Entertainment) module, which 
converts the highly-regarded Alpha 10 
integrated amp into che basis of a high- 
performance. AV system. The factory-fited 
DAVE features Dolby Digital/Pro-logic/DTS 
decoding, 2 learnine remote and muilriple 
source switching Gncluding provision for 
composite and S-video). You'll need extra 
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power amps for the surround! channels, 
though. Arcums DAB tuner also generated 
excitement - similar proxiucts were shown 
by Technics and Meridian. Cabling was 
much in evidence - whether speaker cabling, 
video cabling, line-level cabling or mains 
cabling. Mains cabling? That's righi, one 
company claims that its mains cable makes 
ail the difierence to sound quality. Fimm, 
better star trying tO persuade the focal 
eleciricity company to do its best - and 
upgrade its infristructure to something 2 
litle more audiophile-friendly. Audio cables 
can, however, yield 2 subtle improventent. 
But then again. this is hardly surprising - the 
stuff bundled with hi-fi equipment rends.to 
be of crap qualizy. Beware of the nonsense 
and pseudlo-science spouted by cable 
suppliers, though (skin effect ai auclio 
irequencies indeed). Although line-level 
interconnects and speaker cables can make 
a difference, ihe bencfits of ultra-fideliry 
video cables are somewhar o1ore clubious: 
Alter all, VHS is of poor technical quatity to 
Start with - and the often-noticeable MPEG-2 
aruificrs of DVD vidéo are not that 
impressive cither. One thing is for sure - af 
of that extra equipmen: to connect up 
means boom time for the cable vendors! 

Cable companies are nat the only ones 
that love the concept of surround sound. By 
far the biggest beneficiaries aré the speaker 
manufacturers, who can now sell five (or 
more} units. where Avo would once have 
sufficect. There were plenty of these - big 
and small -to be seen-and heard, includine 
new launches from Mission, Janio, Flac, KEE 
and Monitor. Flatpanel speakers from 
Whartedale (LoudPanel) and Mission (nxt) 
soured remarkably clear, with a remarkably 
well-defined soundstage 10 boot. 
Unfortunately, bass isnt their strong paint - 
they are best partnered with a subwoofer. 
One such desien was the T5300 from REL 
subsidiary Bunami. This diminutive £285 
sub, which looks more like 2 tiny air 
conditioning unit chan a piece of hi-fi 
hardware, has a very useful feacure. There 
are four bass equalisationevel presets, 
which can be assigned to differenc listening 
modes - such a5 movies, dance and classical 
music. In ali, there wis quite a fot to see at 
the show ~ alihough Linn Products (the 
rumiableturmed-lifestyle-hi-fl manufacturer) 
vas conspicuous by its thsence: 

NEX years Sound and Vision Bristol takes. 
place benweea Friday 18th and Sunday 20th 
February 2600. 
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Speak To Me 
We've all heard of HTML, hypertext markup language, which is 
he language that drives all of the Intemet's current Web pages. 
this is a text-based language that allows straightforward 
contro! over linking between pages and the layout of the 
pages themselves, Well, a new group comprising three large 
players In the communications field - Lucent Technologies, 
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AT&T, and Motorola - are combining forces to start pe er end ete py, apepeee pegem te 
development of a new Web language called voice extensible Siomrka, cot Set Se Wo w tore daca 29 pve crams 


markup language (VXML) that Is‘to allow voice contre! of 
Internet access and surfing. it's pretty much an obvious step 
In the development of the Intemet when you think about it, 
but so far plans to generate voice contro!lability have been 
largely too complex and certainly too diverse, depending more 
on the surfing computer’s ability to decode and utilise voice 
commands rather than incorporating the facility in the - 
language that actually drives the Internet. The atm of VXMLis | 
not only to allow voice control fram your computer though, 
instead it’s a good stab at allowing Internet access by voice. 
over a telephone - the idea being that even people withaut a 
computer can have Internet access. [f it succeeds it’s likely to 
have. a large effect on how we use telephones and, indeed, on 
the type of telephones available. 

' The three companies have formed the VXML Forum which 
alms to standardise the methods whereby control by voice is 
used, in much the same way that HTML standardised the 
way we all now point and ciick our way around the World 
Wide Web by mouse control. According to the group, over 13 

- other large campanies have agreed to participate in the 
forum and, as a result, VXML looks set to actually work. 
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- they try to open is decompressed automatically before it 

' Opens. PC users who try to decompress a stuffed file, on the 
: other hand, won't generally be able to. Aladdin Systems 

_ does make both Windows and DOS versions of Stuffit 

_ Expander, and they're available for free download fram its 

- Website, at <http:;/Avmy.aladdinsys.com/expander>. The 

: brand-new latest version for Windows (version 5.0) is there, 
: @s is version 5.2 for Mac. Not only does Stuffit Expander 

- decompress stuffed files, it will also decompress (and decode) 
: files in Zip, UUCode, BinHex, MacBinary, Arc, Arj, gzip, Lha, 

: Unix Compress, Tar, Compact Pro, and more. Whatever of 

: the main platforms your computer runs on, it's worth 

: downloading @ tree copy for that odd occasion when you 

: can’t access a compressed file. 


Genie In The Lamp 


Aladdin Systems has long been the developer of the best- 
used compression product available for the Mac - Stuffit. 
Even non Mac users will probably have came across stuffed 
‘files in the Stuffit format (usually spotted as having the file 
extension .sit}), The main tool used to decompress stuffed 
files - Stuffit Expander - is installed by. default within the 
Mac OS, and many Mac users won't even realise that a file 


i Centre for Virtual Teachers 


> The 8ritish Educational Communications and Technology 

: Agency (Becta} <http:/Avww.becta.org.uk> -has been tasked 

: by the Government to ensure that technology supports the. 

5 Department of Education and Employment’s drive to ralse 

: educational standards in general, and in particular to provide 

: :the professional expertise the DfEE requires to support the 

:; future development of the National Grid for Learning (NGfL). 

- As such, Becta works closely with the DfEE, other government 

: departments and agencies and loca! educational authorities " 

: to provide the advice and support needed to assist the 

: Goverment in meeting its objectives; What this means in 

principal {sa coordination of the NGfL, and in particular, the: 
.; Set up and coordination of things like.the Virtual Teacher 

: Centre which has already been launched on the NGfL. 

-  ‘The-VIC is a place where, it is hoped, teachers will congregate 

: on-line, swap ideas, and find resources that will aid in classroom 
-: development and teaching. It’s worth a look, even if you're not 

: a teacher, ‘and you'll find it at <http://vte.ngfl.gov.uk/>. 
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Leaders Create Standard for Domestic Internet Services =m 


Fifteen leading technology companies have 
announced a new alliance to create and 
maintain the Open Service Gateway specification 
ay “www. Osgi org>, the industry's first open 
intecface for connecting consumer and small 
business zpptignces with Internet services. 

The Open Service Gateway specification 
will be designed to provide 4 common 
foundation for Internet service providers 
(ISPs), network operators and equipment 
manuiucwirers to deliver a wide range of 
Iniemet services tO sateway servers running 

| in the home or remote office. 


? France, Enron Communications, Ericsson, 

? IBM, Eucent Technologies, Motorola, 

> Network Computer, Inc., Nortel Networks, 

: Oracle Corporation, Philips Electronics, Sun 
: Microsystems, Sybase, and Toshiba intend to 
: jomncdy define the Open Service Gateway: 

: Specification to allow the consolidation and 
; management of voice, data and multimedia 

: Communications to and from the home. 

: ©6-: The specification will also be desienedto 
: provide secure wireless or wired links between : 

: high-value-home services - such as security, ' 


=e ¢ te Crs pee 0) et See ee Sw Se 
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Alcatel, Cable & Wireless, Electricite de 
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; €nergy Management, emergency hesléhcare 
: and electranic commerce services - and the 


: computer systems of external computer 
* neuvorks and Internet service providers. 


World's Largest Video Store Online Wired Digital's Webmonkey Provides 


padi beadinthatas 





Beginner's Guide to the Net 





In anticipation of the more : In. addition, the site offers. 
than 110 million new Web i valuable lessons about how ro 
i nice cil users poised to go online i perform waditionally time- 
over the next four years, : Consuming tasks and errands via 
tee — = > Wired Digital’s leading Web- =: the Web, such as finding a job, 
—aV : developersite, Webmonkey  : planning atip, buyingacar,and 
: at “www. webmonkey. com, a : managing personal finances, 
Lycos Network site, has : = Developed by the edirorcial 
apt geen Wn | launched anewcompanion =; team that leunched the 
SJE en pacts oly d pote lies : Web site that helps beginning -; seminal HotWired site at 
Bide eetivcien tween cen eineet = users harness the power of : Swe, hotwired. com in 1994, 
=" ee : the Intemet in their daily lives. | Webmonkey has quickly grown 
Fartxa Video ' : The new site, called : in popularity to become a 
eed sorgoreatnt tc cc tttne bey = Webmonkey Guides-ac : definitive online infomation 
, , : Wwe. Webmonkey. com/guides> = resource for professional and 
provides in<Jepth, casyto- : amateur Web developers. 
- understand wutorials that : Webmonkey Guides 
Blick Starat <www. blackstar.co.uk> is a true British success : impart the best ways fornew =: continues the tradition by 
story: The UK's biggest video store, Black Star brings an =  USErs to get online and use : incorporating Wehmonkey’s 
innovauve, high!y customer-driven approach io the emerping i the Web’s powerful underiying. : time-tested rutorial format and - 
marker for goods bought on-line. Fro factors - customer 2 cammunications technologies, : upbeat, Informa} editorial style 
obsession and continuous innovation — lie behind! its drive to including browsers, email, : 10 effectively convey information 
become 2 pioneering global force in e-business. chat, and newsgroups. > to Web newcomers. 


Based in Belfast, Northern Ireland, the groundbreaking, 
pruvateiy-held company sell more chan 60,060 videotape and 
PVD utles, including every release currently available in the UK. 
compared with an average of around 2,300 niles in a traditional 


Weare tes Erith 


High Street outlet. A 
Black Siaris on a high growth curve. Launched eariy in 1998 : , 
they have consistendy achieved an average sales growth of 40% —e ne 


moo on month, and currently have customers in 75 countries. 
Alt items are delivered free and within 48 hours in the UK, 





and with monthly promotions on hundreds of tiles, Black Sear Three Wt te 6 aS tae care Visb, end Werrrentay is 
Pale a > Shapes por HOV aS Gat Te eres Cae cf it iyetea 

provitles a compelling alternative to High Street video shopping. _ : : Faw S29 oF Se Kal to ef mrteret farce wel pel pou 

+ = Up ib pees Pynd erey brow yes ey ar, cok 
Purchases are made on-Jine. using a secure ordering and Gestetner ee tte 

= re oir a™ ie ee 

iwansaction processing system that accepts all major credit cards, a " 
z : con , ae gil : HTERNET BASICS TH 
cheques and money orders. Once dispatched ali orders are Provpersererigeremme’ 92s dl seth yet Cte 





tracked automatically undi they reach their final destination — : ang tow Gat bree paced 
the custamer's lereérbox, 


Dell Debuts Online Superstore 





Dell Computer is launching =: 3Com/)PalmPilors. 
an onliné store that willsell : Meanwhile IBM and Dell ; 
36,000 electranic products i in =: have reached an agrcemeni 
addition 10 the campany’s under which Deil will buy $16 

- madeaconter PCs. The billion worth of disk drives” 
Gigabuys.com store ai and other equipment from 


‘ei. ganda 


“wow, gigabuys.com store : TBM over a Seven-vear period : 
will offer customers : ata level of discounted 
everthing from memon : pricing appropriate for such a 
chips to digital printersand =; largé purchase. | 


Microsoft at <ww.microsoft. com> is Sec to unveil its Internet 
Explorer. (IE) 5.0 Web browser, which includes a junk e-mail 
- | filter, improved video-conferencing technology and a feature 
: | that alerts users to Web pages with content similar to chat which 
hey are browsing. 

oe 5 o£ ‘A tie-up with RealNerworks enables IE users 19 connect to the 
ce aan mgr me a+ Tt Po ResiGulee ‘a direttory of sites offering video and audio clips that 
——— ee ee v = | ean be downloaded using RealNewworks' streaming media 

i : | technology. The new IE also will include Micrasofht Agent 
technology:and improved Wailet Ssofiware' to make online 
shopping more conveniént. 
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Freeserve Beats AOL 


Free Internet services in the UK have overtaken paid subscriptions 
‘among new-PC buyers, for the first time. More than half of new 
buyers are online, the Internet is now sevond only {0 games as_the 
most common use, but still nor cited as the-reason for purchase. 

‘The latest quarerly wave of Iiteco’s PC Home: Tracking réséarch 
reveals that, for the first.thkne, the proporion of recent buyers‘in 
ihe UK that are online using free-ISPs is higher than that for paid 
Intermet anc online seryice subscripion. 

Freeserve, with a 36% share of all service providers mentioned, 
has displaced AOL, with 19%, as the leader among recent PC buyers. 
AOL held the top spot for the previous five waves of research 

Overall; Inteco's new research shows that che. proportion of 
recent PC buyers in the UK who are online continues to increase 
steadily; now at 53% up from 48% three months eariier. 


One in a Thousand Emails is aa 
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Fens of thousands of emails pass chrough ISPs’ systems every 
day, Accarding to research publishéd by Star, one iri a thousand 
will contain a virus. The company has published the figures to 
highlight the need for ISPs and computers users t6 protect. 
businesses against comprter virus infection. 
Since it launched the first SP virus Sa system earlier in 
March. Star has intercepted a variery of malicious ancl benign viruses. 
Star currently haridleés tip to 10,000 emails per hour. Out of 
these, the scanning systen) carches, on average, 100 intected 
mails each day; which could threaten: corporate security with a 
variety of problems if not identified. 

‘Star produces a weekly report on viruses caught, inchiding a 
chart of the week's most prevalent viruses. The report is 
published on-line at <www.star.co.uk>. 
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Intel WebOuttitter Service Goes Live 


The Intel WebOutfitter service at 
<jntelWeboutfitter.com>, a 


fi processor owners, is now live 
on the Web. The Intel 
WebOutiiter service delivers 
cutting-edge content, tools and 
tutorials that are designed to 


enhance the Internet experience : 


for consumers of Pentium II 
processorlased computers. 
Members of the Intel 
WebOnutitter Service will he 
equipped with specially tuned 


WEB(.) UTFITTER 


Jain the Adventure 


plug-ins, have access to expert 


: guidance ao topics that interest 
new Internet service for Pentium : 


them, and directed to Web sires 
relevant to the featured theme. 
‘The service is broken down into 


: three easy 0 use sections: * 
© Tech Treks’, 


‘Equip Your PC’ and 
‘Site Seeing’. 

Intel plans to evoive this new 
service to indude next-veneration 
content, technologies and 


> services in an effort to provide 


sienificane value to users of hich- 
performance inte) based PCs. 








AMD and 


AMD and Microsoft have joinect forces 
with The Playing Fiele’s and Dennis 
Publishing to bring together PC gamers 
From across the country to find the 
ultimate UK Champions. 

£20,000 worth of cash and prizes goes: 
to the team-that proves that they are 
Winners in 4 variety of games categories: 
which will test cheir.all-round skill, 
nfexes and dextericy. 

The event is designed to test the PC 
game playing skills of teams of up to 
four players who wiil compere using the 
latest PC technology; powered by AMD's 
K6-IIl Processors wit 3DNow! and 
Microsoit's award winning gaming 
hardware, Teams will also be able to 
make use of Microsoft's MSN Gaming 
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Zone UK at <www. zone.msn.co.uk> to 
practite their skills on-line, find team: 
partners and follaw the event itself. 

Five regional qualifiers in London, 
Birmingham, Glasgow; Cardiff, and — 
Manchester, held between June and 
August 1999 witl each see 36 teams 
compete for the sight to progress 13 the 
Grand Final in‘London in Seprember. 

Teams may submit entries by 
reluming coupons on fonhcoming 
‘press advertisements in Computer 
Shopper, PC Zone, PG Pro, Computer 
Buyér and Maxim, ar by printing:out 
anc mailing the interactive coupon on 
the UK PC Games Champianship. Web 
site at <waw. ukpege. com>. 
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sho re still not certain whether 
your-PC is Y2K compatible, ¢ or 
: witerher the Millezinium.- Blig's 
going 10 strike it dead at the 
endl of the yer, ‘checkout 
prea, § Year 2000 technical 
blogg s site, atz 
<http: / fried titerasoft.com/techn 
et/year2k/product/product htm. 
There you'll find a searchable 
index of all Microsoft products, 
with full listings of wheitier * 
they are compliant OF not, 
ogéther. with actes‘and: details 
of which parts aren't camptiant. 
Makes you worker how, in.the 
final year-oF the final décace of 
the final century of the 
niicnple, anyone can Still 
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Hiewch i, 1599 


sizl Preeti iititiiireriiti alert iti st ieiiers 


AF) Le-Wa mets dg The Invent s & Ssrj kerar, 


¥2K ready; but there théy are 
in all their glory, for all. to see: 
Frightening, isn’t it? _ 
In fast month's @imemet, 
Mac OS 8.5 (and it’s worth 
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heen-Y2K- ready since 1984, so 
there's no worries about. 
Millennium Bugs here) was 
given the once-over, and. 
Sheriock - its incrédibly powerful 
search toal for Macs anid the 
Taterriét - was foakéd at clasely. 


Shee eetbiderbesed 


suniing 10, 10 download Sherlock 
plugias. Firstis Apple-Donuts, 





@-donuts com 
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at http: //eve. app e-donuts, com>, 
while second is the Sherlock 
Resource Site, ar 
<http://members.xoom.com/. 
usamac/sherlocksite/>. 
Sherlock plug-ins, ifycu 
remember, are tools char you 
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: ‘add to a Mac running. Mac OS 


855 10 gain searchable access 
to Internet sités. There are 
several hundred ptue-ins 
available so far, with many, 
many more being developed. 

Good to sée thar Byte Oriline 
is hack up and nminning again, 


:. after fears about whether it 
: could make. its own way again. 


The Byte Online Website is the 
Intemer version of Byte 
magazine, wich hopefulky 

should reappear again soon in 
Paper aca gewsagents near 
you, despite being a US 


 pubicuion. Byte Online is at 


<http://imw. byte. com>. In 
computer terms, Byte really is 
@ most informed journal anc 
way beaer than the run-ofihe- 


mill PE rag available in che UK. 


If you've got a DVD drive in 
your computer, you'll have 
nated a distinct lack of 
software for it -*in the form of 
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films and so on.-DVD Wave is 
an on-line siore of DVD 
material where you can pick 
up just about every available 
title.as soon as it's released. 
See for yourself, at 

<http:/; /ved. dvdwave.co.uk/>. 
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When ordering any cf these special offers which apply only for Subscribers and new Subscribers of Electronics and Beyond, please quote your 
Subscribers’ Membership number (telephone Customer Services on 01702 554002 if not sure) and the special order code number. Ail items are subject 
to avaitability. Prices include VAT. Catalogue prices refer to the 2998 Maplin Electronics Catalogue, Overseas subscritters telephone +44 1702 554900 
Ext, 326 for carriage charges. A £3.95 Camage Charge vill apply te all UK orders under £30.00 (Maplin Electronics Account Holding Custamers exempt). 
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Maplin Catalogue 





Over 2,000 New Products 
Discount Vouchers worth up to £50 


Order Code CAISV 
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NicAfee Anti. 

Virus Software 
Demon 30 Day Trial 
Datasheet Library 
Technical 
Computer Guides 

Order Code CQ03D 
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